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COMDTINST 16478.10 ATON BATTERY RELEASES 

1. PURPOSE. This instruction promulgates the overall strategy, 
general policies and procedures to begin widespread, 
systematic recoveries of previously lost ATON batteries at 
fixed lighted aid sites. Procedures for new battery losses 
are contained in reference (a). 

2. ACTION. District commanders, commanders of maintenance and 
logistics commands, commanding officers of headquarters 
units, Commander, Coast Guard Activities Europe shall comply 
with the provisions of this instruction. 

3. DISCUSSION. 

a. Recovery of lost aid to navigation (ATON) batteries from 
the environment is a priority for the U.S. Coast Guard. 
Although an objective assessment conducted by the Volpe 
Center (Enclosure (1)) found no significant environmental 
or human health effects associated with lost primary 
batteries, these batteries are a waste for which the 
Coast Guard is factually and legally responsible. 
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b. Lost and discarded ATON batteries tarnish the Coast 

Guard's public image as an environmental steward and as 
the nation's premier maritime law enforcement agency. As 
set forth in the Commandant's Environmental Policy 
Statement, the Coast Guard must be a leader in ensuring 
that its vessels, facilities, operations and people fully 
comply with environmental laws. Our own "house" and 
actions must be in order to ensure continued public and 
Congressional support to carry out our missions. 

4. GENERAL POLICIES 

The Coast Guard is unequivocally committed to recovering 
and properly disposing of lost batteries found at ATON 
sites in the navigable waters and on adjacent shorelines 
of the United States. The only exceptions are ATON sites 
where, with concurrence of the affected state or other 
government resource manager, recovery would result in 
greater environmental injury, or where conditions 
preclude safe recovery. 

The Coast Guard will request funds from Congress to 
fulfill this commitment. Except for recoveries made in 
the course of routine operations, costs will be paid 
through the Coast Guard's Environmental Compliance and 
Restoration (EC&R) appropriation as required by Federal 
law. Due to annual funding limitations and other 
environmental compliance requirements, recoveries will be 
made over a multi-year period. 

The Coast Guard will work cooperatively with state 
regulators (or resource managers from other governmental 
agencies as appropriate) to develop recovery plans and 
schedules that satisfy legal requirements within 
available resources. District Commanders (oan), have the 
lead for state liaison and will direct the planning and 
recovery effort, in partnership with their servicing 
Civil Engineering Unit (CEU). CEU's have both 
contracting and environmental compliance technical 
expertise not normally available on district staffs. 

The Volpe National Transportation Systems Center has 
prepared a Priority Ranking Plan (Enclosure (2)) for 
existing fixed lighted ATON sites. Sites are 
individually ranked, then placed in five priority 
categories based on their potential for having large 
concentrations of batteries and proximity to populated 
areas and sensitive habitats. District recovery plans 



COMDTINST 16478.12 
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regulators and operational efficiency, address ATON sites 
in priority order. 

Terrestrial recoveries will normally be done by 
appropriately trained and equipped Coast Guard personnel. 
Contractors may be used where the scope of work or 
logistics make contracting more appropriate. Aquatic 
recoveries will generally be done by qualified 
contractors, but properly trained military or government 
divers may be used when available and permitted by 
reference (b). 

Recovered intact primary batteries and hazardous remnants 
will be properly handled, packaged, transported, stored 
and disposed of as hazardous waste in accordance with 
applicable laws and regulations. 

Based on the scientific data collected, the Coast Guard 
will seek concurrence from regulators that scarce 
resources are best used for battery recovery and loss 
prevention, rather than further study and active 
remediation of potentially contaminated soils and 
sediment. This strategy reflects the principles of the 
EPAVs 1994 Contaminated Sediment Manaaement Strateav, 
which calls for control and removal of point sources and 
sediment restoration through natural processes at sites 
with low levels of contamination. 

The Volpe Priority Ranking Plan does not address 
secondary batteries lost due to knock-downs, weather and 
vandalism. These losses should be reported in accordance 
with reference (a). Batteries that cannot be recovered 
by CG units should be included on the ECCR project 
backlog for future recovery as appropriate. 

a. The problem of lost ATON batteries has been and will 
continue to be addressed in three ways: 

- Reducing reliance on primary batteries. - Preventing battery losses. 
- Recovering lost batteries as they are discovered or 
reported. 

b. Systematic surveys and battery recoveries at fixed, 
lighted ATON sites are the latest step in this effort. 
Past actions include: 
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1973: The Commandant instituted a policy forbidding on- 
site disposal of ATON batteries, requiring that 
they be recycled or properly disposed of. 

1980's: The vast majority of primary battery powered 
ATONs were converted to solar power, 
substantially reducing the consumption of 
batteries. Only one percent of the approximately 
12,200 fixed lighted ATON in use are now powered 
by primary batteries. Ninety two percent of fixed 
lighted ATON are now solar powered. The 
remaining seven percent of fixed lighted ATON are 
commercially or generator powered. "Secondary" 
batteries at solar powered aids can last five 
years compared to the average two year life of 
primary batteries. 

1993: The Coast Guard initiated a comprehensive 
assessment of potential environmental effects 
from lost ATON batteries at aquatic sites. 
Researchers from the Volpe Center began a 
"prototype investigation" in the Chesapeake Bay, 
the first of four scheduled across the country to 
sample fixed ATON sites for battery contamination 
and test site survey and battery removal methods. 
In addition, a research team from the 
Massachusetts Institute of Technology began 
studying the fate of mercury from primary 
batteries at aquatic sites. 

1994: Reference (c) inaugurated a "cradle to grave" 
ATON battery tracking system Coast Guard-wide. 
ATON batteries are labeled with a serial number 
and individually tracked from purchase to use to 
removal and transfer to a qualified recycler. 

The Coast Guard produced and distributed an ATON 
Battery training video discussing current laws 
and policy, past disposal problems and proper 
battery accounting and disposal procedures. The 
video is required training for all Coast Guard 
personnel who service ATON. 

The Volpe Center completed additional prototype 
investigations in Tampa Bay, the Tennessee River 
and Puget Sound. Volpe researchers also began 
developing a first-ever model to priority rank 
ATON sites for survey and battery recovery on a 
national basis. 

Better methods of attaching batteries to fixed 
aids to prevent losses are explored. Hardware to 
improve the chances of recovering batteries when 
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structures are knocked down has Ger! ikvei~ed by 
COMDT (G-ECV-3) and is scheduled for 
implementation in mid-1995. Reference (a) 
instituted new policies and procedures for 
reporting and recovering accidental battery 
losses caused by collisions, bad weather or 
vandalism. All known battery losses are reported,*, 
to appropriate state and federal authorities and 
recovered whenever possible. 

The first large-scale ATON site survey and 
b.attery removal efforts were begun in Florida. 
Coast Guard units began surveying and removing 
batteries from terrestrial ATON sites nationwide. 

6. GOALS 

a. The primary goals of this effort are to: 

(1) Prevent future releases of batteries into the 
environment and minimize potential harm to the local 
environment around ATONs during recovery. 

(2) Work closely with state and other governmental 
regulators to fully comply with applicable federal 
and state legal requirements. 

(3) Utilize limited budget, personnel and equipment 
resources in the most efficient manner possible. 

(4) Perform this and other mandated compliance efforts 
within the amount of EC&R funds annually appropriated 
by Congress. 

(5) Preserve public and interagency confidence in the 
Coast Guard as an environmental enforcement agency. 

(6) Develop and implement a program that is 
environmentally and legally sound and minimizes the 
potential for future liability. 

7. RESPONSIBILITIES 

a. Headauarters Offices: G-N (NSR-1) and G-E (ECV-1) are 
partners in this program, and share responsibility for 
its successful performance. These offices will jointly 
develop guidance and advocate EC&R funding requests to 
give districts and CEUs the flexibility and resources 
needed to carry out this program in the most timely and 
efficient manner possible. G-NSR will be overall program 
manager, and will coordinate information sharing, collect 
progress reports and assist in developing funding 
priorities. G-ECV will administer and distribute EC&R 
funds, provide ECGR accounting and cost reporting 
procedures and arrange contracted technical support as 



COMDTINST 16478.12 a \AY RYiSSS 
n e ed. G-LEL will provide advice to Headquarters 
offices concerning compliance agreements forwarded by 
districts for Commandant execution. 

b. District Offices. District Commanders (oan) have the 
lead for this effort and will: 
- be the focal point of contact with state regulatory 
officials and resource managers; - in close coordination with their servicing CEU, develop 
and negotiate state recovery plans, timetables and any 
required agreements and prepare EC&R funding requests, 
spend plans and required reports; - direct the tempo and sequence of recovery operations; - collect site survey and battery recovery documentation 
and submit semi-annual progress reports to G-NSR; - directly manage battery recoveries made by CG assets; - coordinate with CEU's for contracted aquatic and large 
terrestrial battery recoveries; 

- ensure recovery personnel are properly trained and 
equipped in accordance with Occupational Safety and 
Health Administration (OSHA) and CG regulations. 

c. Maintenance and Logistics Commands: Monitor CEU 
workloads in support of this program and provide 
environmental law and occupational health and safety 
assistance when requested. 

d. Civil Enaineerina Units: Analogous to the G-NSR/G-ECV 
partnership, CEUfs are fully involved partners with 
districts in this effort and will: 

- assist districts in developing recovery plans and 
timetables, EC&R funding requests and spend plans; 

- provide contracting, technical and project management 
support for recoveries at aquatic and large terrestrial 
sites; 

- provide environmental compliance technical assistance 
to districts and field units and assist with Defense 
Reutilization Marketing Office (DRMO) or other 
qualified contractor disposal arrangements. 

- develop soil/sediment and waste characteristic sampling 
protocols as needed. 

8. STATE RELATIONS AND RECOVERY PLANS 

a. When prepared, District Commanders should inform the 
appropriate regulatory agencies about plans to address 
this issue. Proactive information sharing with 
regulators describing the source control, prevention, 
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assessment and recovery efforts to-date and ommitting to 
work constructively on-this problem has generally bee& 
successful. 

Due to EC&R resource constraints, recovery efforts will 
take place over several years. Recovery plans should, to 
the greatest extent possible, address ATON sites in 
priority order using Enclosure (2) as a guide. States 
with predominately low priority sites may initially see 
few recoveries made beyond those done in the course of 
routine operations. 

If a state or other government resource manager desires 
formal commitment on battery recovery, "partnering" or 
cooperative working agreements are the preferred 
instruments. 

To ensure that environmental obligations are met, 
understandings with and approvals from cognizant state 
regulators or other government resource managers should 
be documented in writing, preferably prior to beginning 
recoveries. Unilateral recovery efforts are not 
recommended. Failure to secure "up front" agreement on 
what and how recoveries will be done and at what point 
recovery will be complete may result in a duplication of 
effort and an inefficient use of resources. 

At a minimum, recovery plans submitted to state or other 
regulators should encompass the sequence, scope, time 
line for recoveries, safety, transportation and 
documentation plans, and criteria and procedures for 
sites in environmentally sensitive areas. Districts and 
CEU's may wish to solicit assistance from Reserve members 
of Team Coast Guard experienced in developing compliance 
plans with regulators in affected states. 

9. EC&R FUNDING 

a. Districts and CEUs should ensure that sufficient EC&R 
funds have been earmarked or planned for their proposed 
recovery/disposal costs prior to finalizing agreements 
with regulators. District Commanders have limited 
authority to execute environmental compliance agreements 
per reference (d) and should seek guidance from their 
legal officer. Agreements that obligate CG resources 
beyond the EC&R funds available in any fiscal year must 
be approved by Commandant (G-CCS). All agreements will 
be entered into subject to the availability of EC&R 
funds. EC&R funds must not be used for routine, 
recurring hazardous waste management and disposal costs 
derived from normal operations. 
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The Coast Guard will seek funding which will allow 
completion of the nationwide recovery program within the 
next 10 years. Since FY 96 is a "start up" year for most 
districts, funds will be allocated based on how much each 
District Commander realistically believes can be 
accomplished in their district, considering priority 
rankings, logistics constraints and interest from state 
regulators. If the funding requests exceed available 
funds, allocations will be made based upon the number of 
high priority sites contained in the district plans or by 
Commandant (G-NSR/G-ECV) to best address the needs of the 
Coast Guard. 

Districts should, in partnership with their servicing 
CEU, prepare an FY 96 funding estimate and spend plan 
detailing the number and type of sites to be visited, 
expected disposal, travel/per diem, supply, training, and 
miscellaneous costs. This should be submitted to 
Commandant (G-ECV-1) not later than 01Sep95 and by OlAug 
each succeeding FY until recovery efforts in the district 
are complete. The minimum information required is 
contained in Enclosure (3). 

EC&R funds for executing ATON battery recovery and 
disposal will be transmitted to either the district or 
servicing CEU as agreed to in advance by those offices. 

10. RECOVERY GUIDELINES 

a. Based on the findings of the Volpe Scientific Assessment 
and the principles of the EPA's Contaminated Sediment 
Manaaement Strateuv, the recommended course of action 
for addressing this problem is: 

(1) Preventing future battery losses. 

(2) Removing easily recovered, visible batteries and 
remnants (point sources) with minimal soil and 
sediment disruption. 

(3) Recovery of affected soils and sediments through 
natural processes. 

b. Survey and recovery efforts should be limited to existing 
and locatable former fixed lighted ATON sites (some sites 
now commercially powered may have used batteries in the 
past). Buoy stations are not included in the priority 
ranking given the low probability of detecting batteries 
due to servicing practices, positioning accuracy and 
dredging. Buoy stations should only be surveyed upon 
report of batteries at the site. 
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c. At terrestrial sites, all visible, easily removed 

batteries and remnants found should be recovered; 
batteries revealed by removal of another battery should 
be recovered. At aquatic and intertidal sites, only 
visible batteries and remnants on  to^ of the sediment 
should be recovered. It is imperative that aquatic and 
intertidal sediment disruption be kept to a minimum for 
low level metal contaminants to remain "fixed" in the 
sediment where they pose little potential for harm. 

d. Buried batteries that are later exposed should be 
recovered in the course of routine operations or upon 
request of state or other regulatory authorities. For 
battery discoveries in sensitive environment or habitat 
areas (coral, sea grass beds, etc.), proposed recovery 
plans should be provided to the cognizant resource 
manager for concurrence before recoveries are begun. 

e. Active remediation of soils and sediments at ATON sites 
is not recommended. Soil and sediment samples in the 
Prototype Investigations generally showed low levels of 
zinc, lead and elemental mercury contamination in 
proximity to broken primary batteries. In most cases, 
the contaminants were in barely detectable quantities and 
in no case exceeded thresholds for public health concern. 
The analysis indicated that sediment disruption from 
recoveries at aquatic and intertidal terrestrial sites 
created opportunities for elemental mercury to change 
into its harmful organic form (methylmercury) that can 
potentially enter the food chain. If not disturbed, the 
elemental mercury is expected to remain in place with no 
significant ecological impacts. 

f. To date, field soil/sediment sampling has not yielded 
results substantially different than the Volpe Prototype 
Investigations (see 10 g. below). However, if required 
by regulators, soil/sediment sampling protocols may be 
negotiated. If performed, random site sampling or 
sampling limited to sites with large battery 
concentrations are preferred over widespread sampling or 
Toxic Characteristic Leaching Procedure (TCLP) analyses 
for contaminants beyond metals known to be in ATON 
batteries. To the greatest extent possible, funds should 
be preserved for battery recovery and disposal. 

g. The Volpe Center Prototype Investigations were done at 
four locations that represent common marine ecosystems. 
Volpe's sampling found a consistent pattern of elemental 
mercury and zinc contamination in "lobes" of sediment in 
the immediate vicinity of broken batteries at aquatic 
sites. The Prototypes found no evidence of 
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mercury methylation when the elemental mercury was left 
undisturbed. No biological samples taken at aquatic 
sites showed mercury accumulation exceeding study 
background or Food and Drug Administration public health 
action levels. 

11. TERRESTRIAL RECOVERIES 

a. It is anticipated that the vast majority of terrestrial 
and intertidal site recoveries will be performed by 
properly trained and equipped Coast Guard personnel. 
District Commanders should consult with their servicing 
CEU and MLC(k) regarding site safety plans and procedures 
and conducting appropriate initial and recurrent 
occupational health and safety training. 

b. Enclosure (4) contains a "hybrid" training plan developed 
by District One for personnel participating in 
terrestrial ATON battery recovery activities. This 
training plan incorporates the applicable sections of 
OSHA's Hazard Communication Standard (29 CFR 1910.1200) 
and the Hazardous Waste Operations and Emergency Response 
(HAZWOPER) Standards (29 CFR 1910.120). All recovery and 
on-site support personnel should have and use the 
personal protective equipment required for safe handling 
of ATON batteries listed in reference (e). 

12. AQUATIC RECOVERIES 

a. Battery surveys and recoveries at aquatic sites will be 
accomplished primarily by use of contracted commercial 
divers, but properly trained military or government 
divers may be used when available and permitted by 
reference (b). Coast Guard divers are not anticipated to 
be available for recovery activities beyond those in 
Districts Seven and Fourteen. No technology has been 
found that accurately locates and differentiates 
batteries from other objects at aquatic sites. All 
diving and support personnel must receive the required 
training as found in enclosure (4) or equivalent prior to 
participating in ATON battery recovery activities and 
operate under a Coast Guard site safety plan. 

b. For sites in sensitive environmental areas (i.e. coral 
reefs, sea grass beds, etc.) or where significant habitat 
loss might result from recovery, state or other 
government resource managers should be consulted to 
determine if recovery is the best course of action. 
Given the indication that batteries left alone pose no 
particular threat to the aquatic environment, the 
resource manager may concur that recovery is not in the 
best interest of the local environment. Such 
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determinations and waivers from Fecovery requirements 
should be received in writing for each site where 
batteries will be left in place. 

c. Diving may be dangerous at some aquatic locations. 
Visibility, currents, depth and exposure to ocean 
conditions and dangerous marine life are factors that 
District Commanders and on-site supervisors should 
consider in making a determination whether a site can be 
visited safely. Sites determined unsafe for survey and 
recovery should be documented in writing and forwarded to 
the cognizant environmental regulator for concurrence. 

d. Enclosure (6) is a Commandant (G-NIO) site safety plan 
developed for aquatic recoveries in District Seven. This 
document may be tailored to meet local needs. 

13. DOCUMENTATION AND REPORTING 

Copies of the written site survey and recovery 
documentation for every fixed lighted ATON site surveyed 
should be kept in the permanent aid record at the 
servicing unit and district office. At a minimum, survey 
results should include the aid name, Light List and aid 
numbers, waterway and position, the date, name and 
signature of the person conducting the survey and/or 
recovery, the type, quantity, condition and weight of 
recovered batteries and a polar plot diagram showing 
bearing and distance of lost batteries and remnants from 
the aid. Survey and recovery documentation should be 
prepared for all terrestrial and aquatic sites whether 
batteries are found or not. A sample site documentation 
format developed by District One (oan) is included in 
enclosure ( 4 ) . 
Once survey and recovery efforts begin, districts should 
submit semi-annual status reports to Commandant (G-NSR-1) 
(copy to (G-ECV-1)) by most convenient means by 30 April 
and 30 October each year. Reports should contain the 
information listed in enclosure (5) plus comments on any 
non-ATON sites found with batteries, significant 
progress, problems or lessons learned. A final report 
should be submitted when all surveys and recoveries are 
complete. 

District Seven (oan) has developed a PROGRESS-based Lost 
ATON Battery Reporting (LABR) database that runs on the 
CG Standard Workstation. District Seven has generously 
offered to provide copies to interested districts. The 
POC is LCDR Gene Gray at (305) 536-5621. 

14. 

a. For the purpose of this program, all batteries and 
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remnants will be considered hazardous waste. We expect 
four types of waste from recovery efforts (see ~ i ~ u i e  1): 

i. Intact primary batteries. 
ii. Intact secondary batteries. 
iii. Primary and secondary battery "debris" per paragraph 

14 d. 
iv. Pieces and remnants that are not "debris". 

It is important that the recovered batteries and remnants 
be segregated according to Figure 1 in order for DRMO's 
to dispose of the waste in the most cost-effective manner 
possible. Except for intact secondary batteries (see 
paragraph 14 c.), all batteries and remnants will be 
handled, packaged, stored, manifested, transported and 
disposed of properly as hazardous waste in accordance 
with reference (f). 

Per reference (f), intact secondary lead acid batteries 
are exempt from hazardous waste generation, storage and 
disposal rules provided they are handled as a recyclable 
commodity . 
Broken batteries or remnants may be considered "debris" 
as defined in 40 CFR 268.2(g) if one or both of the 
following conditions apply: 

- Ruptured batteries, remnants or battery pieces with a 
width greater than 60 mm (tennis ball sized); 

- the battery casing is less than 75% of its original 
volume 

This characterization is important because a generator of 
Resource Conservation and Recovery Act (RCRA) debris (in 
the case of the Coast Guard, the servicing DRMO or 
private disposal contractor) has the option of managing 
the debris by either the treatment standards required for 
its specific hazardous waste code (D009) or by use of the 
extraction, destruction, or immobilization treatment 
options found in 40 CFR 268.45. The most practical and 
cost effective method for disposing of battery "debris" 
is immobilization by macroencapsulation (the hazardous 
waste contractor seals the batteries in specially 
designed receptacles that are placed in RCRA hazardous 
waste landfills). 
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The significance of this is that primary rattery "debris" 
can be given to DRMO disposal contractors and safely 
disposed as hazardous waste for projected costs of less 
than $1 per pound (only slightly more than the cost per 
pound for solid waste disposal) versus the $4 plus per 
pound for treatment by retorting. Primary batteries and 
remnants that cannot be classified as "debris" (intact 
batteries and small pieces), should be retorted. [Note: 
Headquarters (G-ECV/G-LEL) is initiating a request for a 
RCRA treatment variance for intact primary batteries that 
will also allow for their disposal by macroencapsulation 
and RCRA landfilling. Field units will be notified 
immediately when approved.] 

e. Reference (g) strongly discourages use of non-DRMO 
contractors for disposal of recovered primary batteries. 
Qualified private hazardous waste contractors may be used 
only if DRMO services are not available. COMDT (G-ECV-1) 
is working with the Defense Reutilization Marketing 
Service (DRMS) to develop a nationwide contract for 
disposing of recovered primary batteries. Expected 
collection points will be group offices, bases and 
support centers, typically classified as large quantity 
generators. Districts requiring collection of recovered 
batteries at sites other than these should notify 
COMDT (G-ECV-1A) as soon as practical. 

f. DRMS headquarters officials have expressed a commitment 
to provide timely, high quality service to customers. 
Units experiencing service problems with DRMOs or their 
contractors should first attempt to resolve them at the 
local level. For service problems that cannot be 
resolved locally, units may contact the following DRMS 
customer service managers for assistance: 

Operations East of the Mississippi: 
Mr. Greg Cliffel (DRMS Columbus) 
(614) 692-3830 

Operations West of the Mississippi: 
Mr. Ken Bird (DRMS Ogden) 
(801) 399-7616 

DRMS Headquarters: 
Mr. Roy Howell 
(616) 961-5876 

g. Dfstricts planning to use DRMO disposal services for 
recovered batteries and remnants should contact 
Headquarters (G-ECV-1) (POC: Chris Hart, (202) 267-1918) 
to set up a disposal account through FINCEN applicable to 
EC&R funds. 
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15. PUBLIC AFFAIRS 

a. Lost ATON batteries were the subject of intense media 
interest in 1994. Although recovery efforts to date have 
not been subjects of significant media interest, "toolsn 
besides this instruction and its references available to 
help answer media inquiries include: 

- Enclosure (1) to COMDTNOTE 16501 of 01 Jun 94 (ATON 
Battery Awareness Training Video) (distributed to all 
districts, CEU's and ATON units in Jun 94, some extra 
copies are still available from COMDT (G-ECV-1)). 

- nA Commitment to Environmental Excellence" (booklet 
produced by COMDT (G-M)) outlining the Coast Guard's 
environmental missions and internal compliance policy. 

- COMDT (G-CP) Media Advisories regarding ATON Batteries 
(enclosure (7)). 

16. FURTHER INFORMATION 

a. The points of contact for this program are: LCDR Chris 
Conklin (G-NSR-1) 202-267-0344; Mr. Ed Wandelt (G-ECV-1A) 
202-267-6144; and Mr. Tom Hayes (G-LEL) 202-267-0056. 

Encl: (1) Volpe ATON Battery Scientific Assessment 
(2) Volpe Priority Ranking Plan 
(3) Sample FY 96 Spend Plan Format 
(4) Extracts from CCGDl(oan) letter 16500 of 09 Jan 95 
(5) Sample Semi-Annual Progress Report Format 
(6) Aquatic ATON Site Safety Plan (model) 
(7) ATON Battery Media Advisories (3) 
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This document reports the results obtained from laboratory studies and site investigations, 

the conclusions drawn from these results, and their implications for AtoN battery recovery. 

Specific results from the four prototype sites specific are in the appendices. 

OBJECTIVES 

The primary objective of the study was to determine whether the batteries disposed of at 

the terrestrial and aquatic AtoN sites posed a hazard to the environment and humans. It 

was concluded from the laboratory analysis of spent batteries that the long-term potential 

impact on human health or the environment is limited to the uncontrolled release of metals. 

Other battery parts, such as the plastic casing, pose no hazard, and caustic solutions 

quickly dissipate and neutralize in the aquatic environment. Since 99% of the recovered 

batteries were primary batteries, and since they were phased out by the mid-1980'~~ only 

their long-term effects are of concern. New primary batteries, contain a 5009 zinc electrode 

that is coated with about 209 of elemental mercury (HgO). They do not contain lead, and 

lead levels in sediments around lighted AtoN's were not above the levels in control samples 4 
taken farther away. The individual prototype investigations fully evaluated zinc and mercury, 

determining their concentrations in sediment. Because of it's bioaccumulation potential and 

greater toxicity, this overview focuses on the direct evaluation of mercury effects. 

The preliminary work refined the objectives: 

(1 ) to describe the fate and transport of mercury from spent primary batteries 

(2) to determine the concentration, spatial distribution and form of metals found 

near AtoN battery sites 

(3) to determine whether aquatic biota were contaminated at AtoN due to spent 

batteries 

(4) to determine whether hazardous mercury vapor is released at terrestrial AtoN 

sites. 
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STUDIES AND INVESTIGATIONS 

Laboratow Studies 

The laboratory studies at the Massachusetts Institute of Technology and at the University of 

Maryland analyzed spent batteries for total mercury and the solubility of mercury under salt 

water conditions. The form of mercury in spent batteries (elemental, organic, or ionic) was 

also determined. The laboratories measured the likelihood of release using a standard US 

Environmental Protection Agency protocol (TCLP). They also postulated and described 

mercury transport mechanisms. The results of TCLP analyses confirmed that the mercury 

present in spent primary batteries was at low concentrations and generally undetectable 

using the standard TCLP procedure (Mason, 1995). 

AtoN Sites Prototype lnvestiaations 

The AtoNs that were investigated within the four prototype locations are listed in Table S-I. 

The following data are given for each AtoN studied: 

(1 ) batteries found during investigation 

(2) estimated maximum number of batteries assuming that all spent batteries 

were disposed of at the site 

(3) type of bottom (e.g., mud, sand, etc.) 

(4) the percent of AtoN sites in the corresponding USCG district that have a 

similar bottom type 

(5) the water depth at the time of site investigation 

(6) description of the aquatic environment 
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Table S-1 : AtoNs and Environments Characterized During Prototype Investigations 
I 

AtoN NarneLocation I Batteries Found I Maximum Est. I Bottom I %Bot Dlsbid I Depth I FreshlSalt 
I Batts 

Chesapeake Bay 

The investigation addressed the dispersal patterns of mercury and zinc releases by 

Tampa Bay 

collecting sediments close to discarded batteries, at increasing distances from batteries and 

Gadsen Point #8 

Gadsen Point # lo  
G Channel FRL 

G Channel RRL 

Alah River FRL 

Alah River RRL 

E Channel FRL 

E Channel RRL 

C Channel FRL 

C Channel RRL 

AtoNs, and at background locations where batteries had never been used. Ionic and 

5 meters 

5 meters 

3 meters 

6 m e t m  

Greenbury Point Lt 

Bodkin Point 

South River 

Rocky Creek (Unlighted AtoN) 

methyl mercury levels were also measured because of their increased bioaccumulation 

Estuarine 

Estuarine 

Estuarine 

Estuarine 

64 

49 

36 

None 

80 

2 

9 

None 

potential. 

21 

37 

23 

12 

33 

66 

36 

68 

20 

6 

Tennessee River- Chattanooga 

Mercury was also measured in aquatic biota attached to batteries and in nearby sediment, 

because accumulation in these organisms is the most critical exposure pathway for humans 

and the aquatic ecosystem as a whole. 

Silty, mud 
Silty sand 

Silty sand 

Clay/silt 

Sand 

Sand 

Sand 

Sand 

Silty Sand 

Silty Sand 

Sand 

Sand 

Sand 

Sand 

238 

328 

173 

238 

47 

161 

173 

238 

328 

622 

Moon tight 

Patton Island Upper 

Patton Island Lower 

Selcer Lt 

Wlliims Island Lt 

Chlckarnauga Unlighted 

Lake Nlckajack Area 

52 

62 

62 

0.66 

80 

80 

80 

80 

6 

5 

80 

80 

80 

80 

16 

0 

0 

17 

15 

None 

None 

Puget Sound- Budd Inlet 

4 meters 

6 meters 

3 meters 

4meters 

3 meters 

3 meters 

7 meters 

7 meters 

7 meters 

7 meters 

65 

65 

55 

75 

55 

None 

None 

Olyrnpla Range Lt 

Olympia Channel Lt 

Olympia Channel Unlighted 

Estuarine 

Estuarine 

Estuarine 

Estuarine 

Freshwater 
InllowEstuarine 

Freshwater 
InllowEstuarine 

Estuarine 

Estuarine 

Estuarine 

Estuarine 

Silty sand 

Silty sand 

Sandy silt 

Sandy silt 

Silty sand 

Sandy silt 

Silty sand 

33 

44 

None 

80 

80 

90 

90 

90 

90 

90 

82 

118 

None 

3 meters 

10 meters 

Smeters 

6 meters 

8 meters 

Smeters 

8 meters 

Silty mud 

Silty mud 

Silty mud 

Fresh Water 

Fresh Water 

Fresh Water 

Fresh Water 

Fresh Water 

Fresh Water 

Fresh Water 

90 

90 

90 

3 meters 

4 meters 

5 meters 

Estuarine 

Estuarine 

Estuarine 
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Demonstration Batterl, Removals 

In addition to the investigations at the prototype sites, batteries were removed at 35 AtoNs. 

Areas previously covered by battery piles were sampled to assess the residual mercury 

levels in sediments. 

MEASURES AND CRITERIA 

The data obtained during the prototype site investigations were compared against the 

following criteria: 1) differences from site specific background levels or background levels 

established by local or state authoriiies, or 2) levels above local or nationally established 

levels that could indicate adverse effects. 

The specific measures used were: 

Air 
The applicable criteria for inhalation exposure are the Occupational Health and Safety 
Administration criteria for permissible exposure limits (PELS). The PEL for mercury is .05 
mg/m3. 

Sediments 
Background and comparison levels: 

collected at unlighted AtoNs, 

the perimeter of the AtoN sampling field (20 meters from the base of the AtoN), 

regional background levels established by states or other local investigations, 

NOAA National Screening Guidelines: low (ER-L), median (ER-M) 

State of Florida and Washington Criteria: No effects (NOEL) and Probable Effects 

Levels (PEL), 

Methyl mercury in sediments: comparisons to established background levels based 

upon the literature, percentage variation among local comparison stations. 

Biota 
Background and comparison levels: 

biota taken at comparison stations (unlighted AtoNs), 
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Local criteria: established in literature, by states, etc, 

NOAA National Status and Trends studies of biota in selected environments, 

Food and Drug Adminsitration (FDA) Action Level for methyl mercury in tissue. 

RESULTS 

Results- Laboratory Studies 

Spent batteries from Tampa Bay, Florida and Chattanooga, Tennessee were analyzed to 

determine their total mercury content and concentration in various components, and the 

form of mercury in each (elemental, ionic or methyl). 

The total mercury content in spent batteries averaged to about three grams each, and most 

of it was concentrated in individual battery components. The component concentrations 

varied from .006 mgkg in the plastic casing to 4040 mgkg in the carbon electrodes. Only 

elemental mercury was found in aged batteries (over 1 year in the environment). Newly 

spent batteries and batteries that were disposed on land contained traces of ionic mercury. 

Mercury dispersal from spent batteries was measured using the EPA protocol Toxicity 

Characteristic Leaching Procedure (TCLP) 7471 with whole batteries and their 

components. Batteries analyzed using TLCP 7471 yielded concentrations of mercury no 

greater than 109 kg/L. The TCLP maximum allowable concentration is 200 pg/L. 

Results - Prototype Site lnvesti~ations 

Analysis of Air Samples 

The mercury remaining in spent primary batteries that are exposed to air can be released 

as vapor. Mercury vapor concentrations near batteries were measured at two terrestrial 

sites in the Tampa Bay area. At both of these locations, mercury vapor levels were 

measured over battery piles on the ground, which consisted of both intact and broken 

batteries. Mercury vapor levels were measured using two devices: (1) a photo ionization 
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detector (PID) meter and (2) a mercury vapor analyzer (MVA) , both capable of detecting 

concentrations as low as the OSHA PEL level (.05 mglm3). No measurable mercury 

concentrations were found in air samples measured at Anclotte Key Light and Egmont Light 

in Tampa Bay. 

Analysis of Sediments 

The results of sediment analyses are summarized in Table S-2. The average of the mean 

sample values grouped by proximity to the AtoN are reported for each location investigated 

during the prototype studies. The near field average is for samples taken within 10 meters 

of the base of the AtoN. Samples taken at distances greater than 10 meters are reported in 

the far field rows, and samples taken directly at batteries are reported separately. 

Reference values were measured at unlighted AtoNs near the sample locations. These 

AtoNs, which do not require batteries, were chosen due to their similarities to the prototype 

locations chosen for study. Additional comparative background levels are include the table; 

these have been established by state agencies or other research. The states of Florida and 

Washington each have sediment "criteria" levels relevant to these studies. NOAA publishes 

a set of screening "guidelines" which may also be used for comparison. 

Analysis of Biota 

In Chesapeake Bay, seven biological samples were collected from batteries and five were 

taken from structures near the AtoNs. The average mercury concentrations in the samples 

from batteries was 0.02 mgkg (wet weight). No values above 0.05 mgkg (wet weight) 

were reported. All of these values are well below the FDA action limit of 1 mgkg (wet 

weight). 

In Tampa Bay the biological samples showed a pattern similar to that seen in Chesapeake 

Bay. The average concentration was 0.03 mgkg (wet weight) with a maximum value of 

0.09 mgkg (wet weight). These samples were taken near the Alafia River. In these cases, 

samples on pilings were less than the levels taken on batteries. These levels were six 

vii 
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Results - Demonstration Batten, Removals 

Several important findings were derived from the demonstration battery removal program 

conducted in Tampa Bay, Tennessee, and Puget Sound. First, the number of batteries 

likely to be found at aquatic locations is about one-hatf the maximum number used during 

the 20 years of primary battery service at AtoNs. Few secondary batteries (two of thirteen - 

hundred) were found in these locations. Most (62%) batteries were within 5 meters of the 

base of the AtoN, and almost all (95%) batteries ever found at any AtoN were within 20 

meters of its base. About one-half of the batteries found in salt water environments are 

broken and decaying. Conversely, batteries found in fresh water, or where sediments are 

soft and muddy (for instance in Puget Sound), were generally found intact. 

Sediments under battery piles were sampled after the batteries were removed. The 

measured mercury levels in these sediments were usually at or below the background 

levels, and were within the safe range established by NOAA (ER-M of 0.71 mglkg). In two 

locations in Tampa Bay, where a large number of broken batteries were removed, sediment 

levels exceeded 5 mgkg (total mercury). It is believed that these sediments contained 

some residue from the outside of the batteries that accumulated during removal, rather than 

mercury released directly from the batteries. 

These levels indicate that care must be taken when batteries are removed to collect 

attached sediments and biota so that the contaminants will not be returned to the 

environment. 

CONCLUSIONS 

Mercury in spent AtoN batteries is primarily in elemental form. Although a small portion of 

the mercury originally in spent batteries (not submerged in an aquatic environment) was in 

ionic form; it was released to the environment and dissolved immediately at the time the 

battery was discarded. Thus, the contents of the batteries themselves is relatively harmless. 
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Human exposure through inhalation of mercury vapor or ingestion of contaminated water is 

not a concem. Contamination of drinking water is unlikely because elemental mercury 

does not easily dissolve. Neither is exposure through inhalation a concem because the 

mercury in spent batteries is tightly bonded to the carbon and zinc components, and no 

vapor was detected. 

Given its low solubility, the most likely release of pathway for elemental mercury is to 

surrounding sediments through battery casing decay. Evidence from prototype 

investigations indicate that battery casings tend to remain intact in freshwater environments 

but decay in open marine environments (CH2M Hill, 1993(b), 1994(a), 1994(b)). When 

these casings decay, the components of the battery containing elemental mercury may be 

exposed. However, due to the properties of the open marine environment, "methylation is 

not a pathway of primary concern at open marine sitesJJ (Matta, 1994). While the elemental 

mercury is still potentially toxic, its relative toxicity is significantly less than methyl mercury 

(EPA 1985). Therefore, it's direct threat to human health is negligible. 

Elevated sediment concentrations near batteries may result in very small - localized 

environmental hazards. The potential for environmental impact will probably be limited to 

organisms that attach to batteries or reside in nearby sediments. Evidence from the 

prototype investigations indicate that some of these organisms have higher measured 

levels of mercury in their tissue than other biota at the same AtoN. 

IMPLICATIONS FOR BATTERY REMOVAL 

The evidence from the study, which indicates that the contents of batteries themselves is 

relatively harmless, suggests that the presence of batteries in most environments is not a 

hazard. Because of the potential effect on local organisms, removal of batteries and 

attached biota is prudent. Measured levels of mercury in surrounding sediments do not 

indicate that sediment removal along with batteries is warranted. 
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The section "Results - Demonstration Battery Removals" states that at two locations in 

Tampa Bay, where a large number of broken batteries were removed, sediment levels 

exceeded 5 mgkg (total mercury). Furthermore, it is believed that these sediments 

contained matter previously attached to the outside of the batteries and lost during battery 

removal. This suggests that battery removal should be undertaken in a manner that will 

minimize the loss of attached sediment and biota during removal. 

Although it is prudent to remove the subject batteries from the AtoN sites, a phased 

removal, subject to the availability of funds, is consistent with the low contaminant levels 

observed. 

xii 
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Chapter One 

Background 

The U.S. Coast Guard is responsible for the maintenance of over 12,000 fixed 
lighted aids to navigation (AtoNs) in the major rivers and coastal waters of the 
United States. From the 1960's to the mid-1980s, many of these AtoNs were 
powered by disposable primary batteries, containing small amounts of mercury. 
These batteries have a service life of one to three years depending on the power 
requirement of the AtoN. During their twenty years of use, some service crews 
disposed of spent batteries at the AtoN. In the mid-1980Js, the Coast Guard's 
environmental concern and the development of reliable solar technology resulted 
in a primary battery replacement program, which has succeeded in upgrading 
the AtoN's power source to solar powered rechargeable batteries at almost all 
locations. In addition, the Coast Guard initiated a research program, conducted 
by the Volpe Center, to determine the environmental effect of spent batteries. 
The Volpe Center research program included: 1) a contaminant fate and 
transport assessment, by laboratory analyses of batteries, conducted at the 
Ralph Parsons Laboratory - Massachusetts Institute of Technology, and 2) 
environmental assessments at prototypical AtoN disposal sites in the 
Chesapeake Bay, Tampa Bay, Tennessee River and Puget Sound. 

Contaminant Fate and Transport 

Analysis of Spent Batteries 

A laboratory study was conducted to estimate health and environmental hazards 
posed by discarded AtoN batteries, based on an understanding of the harmful 
effects of the contaminant mercury. The principal objective was to determine the 
ways that humans can encounter mercury released from primary AtoN batteries 
(which are referred to as primary batteries by the major battery industries, the Coast 
Guard, and the railroad industry), the volume of mercury released, and its potential 
effects. 

The volume of mercury likely to be released from individual batteries was estimated 
by analyzing spent batteries in varying states of "decay". These states included 
batteries recently removed from an AtoN, those found intact in an aquatic 
environment, and those found in an aquatic environment with broken casings and 
missing internal contents. The total mercury released from all batteries was 
estimated based on the results of the laboratory analyses. 

The Volpe Center contracted Drs. Frangios Morel and Robert Mason of the 
Massachusetts Institute of Technology for this effort, which is being continued by Dr. 
Mason at the University of Maryland, Chesapeake Bay Biological Laboratory. They 
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chemically analyzed new, spent, and recovered primary batteries from trial cleanup 
operations, and they reviewed the Volpe Center's design of the environmental 
impact studies. 

Battery Composition 

The batteries examined were manufactured by Edison, McGraw-Edison, and Saft, 
and consist principally of a zinc anode and alkaline electrolyte. The electrolyte was 
found to be the largest component by weight in the samples taken, and it consisted 
of either nearly pure sodium hydroxide (NaOH) or potassium hydroxide (KOH). 
These materials are very corrosive. Electrolyte is classified as hazardous waste, but 
NaOH and KOH are non-toxic in low concentrations. The researchers concluded 
that electrolyte would be harmless when diluted by the water at an aquatic disposal 
site. However, elemental mercury (H~O) was found in all the samples taken from the 
zinc anodes. About 20 g of HgO is applied to the zinc plates (anodes) during 
manufacture. This mercury coating helps catalyze the electricity producing reaction, 
and it keeps the zinc plate from corroding. No other hazardous battery materials 
were identified. 

The potential threat of mercury is complex to assess because it may be found in 
many forms in the environment. Mercury exists in the environment in three principal 
forms: elemental (~g'),  ionic (Hg"), and organometallic ( (CH,)Hg', (CH&Hg ). 
Elemental mercury, because of it's low solubility, is considered the least potentially 
hazardous of the three forms, but the adverse effects of inhaling elemental mercury 
vapor are well documented (Heast, 1993), and vapor exposure standards have 
been established. Highly soluble ionic (oxidized) mercury is the dominant form of 
natural and anthropic mercury pollution. It is a precursor to formation of highly toxic 
organometallic mercury by bacteria in stagnant water. Organometallic mercury is 
water soluble, it is readily absorbed and retained by tissue, which results in it's 
bioaccumulation in biota, fish, and eventually humans. Therefore, the researchers 
were interested not only in the total amount of mercury at the disposal sites, but also 
in the potential for the mercury to be converted into this more bioavailable and toxic 
form. 

Methyl mercury has long been considered a potent neurotoxin that can accumulate 
in the food chain, and recent studies have prompted the EPA to re-examine its 
standards for safe human exposure (Stem, 1993) . The current EPA reference dose 
(0.3 pglkglday) may be revised to 0.07 pg kglday to limit the developmental effects, 
in utero, due to mercury exposure (USEPA, 1990). 

Analytical Techniques 

Morel and Mason examined spent primary batteries taken directly from an AtoN. 
Even though these batteries were never submerged, less than 20 percent (3 g) of 
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the original mercury remained, nearly all of it in elemental form. It was shown to be 
tightly "bonded to the zinc plate and carbon electrode, thus unlikely to dissolve or 
volatilize. They conjectured that the missing mercury was vaporized by the chemical 
reactions that produce electricity. A small amount of ionic mercury, was also present 
in the spent battery. If any of the ionic mercury were released in the water, it would 
quickly dissipate and avoid detection. No organometallic mercury was found. 

Analysis of aquatically submerged discarded batteries confirmed the earlier results. 
These batteries contained less than 5 percent of their original mercury content, 
nearly all in elemental form. Some mercury was also found in broken batteries, 
apparently surviving for at least 25 years of exposure in an open marine 
environment (Morel and Mason, 1994). 

To evaluate the possible effects of the released mercury on water quality, Morel and 
Mason also studied the rate of mercury dissolution in the laboratory. They 
immersed new and decaying battery cells in salt water tanks and measured the 
increase of mercury concentration in the water. Very low levels of elemental 
mercury were released. The researchers concluded that the elemental mercury 
bonds tightly to the zinc plates (especially when the battery is spent) and to the 
carbon in the electrodes (Mason and Morel 1993). At most, only microgram 
quantities of H ~ O  were released per day. When the submersion method was used, 
mercury concentrations were measured before and after submersion. For an 
intact battery cell (containing approximately .8 g of mercury) placed in a plastic 
drum containing 10 L of 0.5 M of salt water, with stirring, the increase in mercury 
concentration in water over 36 hours was ~ 0 . 0 2  pg/L (reactive Hg was 
measured), and the dissolution rate was c lo-' MIL per day. Analysis of an 
intact battery with the top removed revealed a dissolution rate of 17 pg/L per day 
- higher than an intact battery. 

Based on these results, the researchers concluded that batteries disposed of in sea 
water should retain half of their remaining mercury for at least 300 years. Because 
the analysis of salvaged batteries suggests a 20-year half life, an additional mercury 
release mechanism is involved. Drs. Morel and Mason did not speculate on this 
mechanism, but suggested further research. 

Magnitude of Release 

Morel and Mason also offer an environmental impact assessment of mercury 
from batteries. A generous estimate of all the mercury contained in all the 
primary AtoN batteries ever used by the Coast Guard would be: 

(5 g per battery) x (200 batteries per AtoN) x (1 2000 AtoNs) = 13.25 tons 
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A conservative assumption is that all of this mercury is released into the 
environment in one year. To enter the food chain, the mercury must first be 
converted to Hg2'. It may also be conservatively assumed that all of this 
mercury is somehow oxidized to Hg2'. The earth itself, through volcanoes and 
along continental subduction zones, releases about 1,600 tons of mercury into 
the atmosphere each year. All of this mercury is H~*'. This material falls to 
earth constantly as acid rain. Morel and Mason estimated that as much mercury 
falls as acid rain on a 40-meter diameter circle around each AtoN as is released 
from the complete disintegration of ten batteries. 

In addition to the mercury released by environmental sources, humans release 
1,300 tons of mercury per year through waste incineration and 2,600 tons per 
year through burning of fossil fuels. Relative to these inputs, the mercury 
released form an AtoN battery into the rivers or the oceans is minuscule. The 
only significant measurable mercury pathway to humans from AtoNs would start 
with acute methylation and ingestion of mercury by biota living near the AtoN. 

Site Characterizations 

Drs. Morel and Mason suggested site characterizations for this potential 
pathway. They conjectured that any HgO released might stay in the surrounding 
sediment and migrate into deeper layers over time, forming "hot spots". Such 
hot spots may also be formed by HgO that is bonded to fragments from broken 
batteries. Benthic organisms living in these hot spots may accumulate mercury 
and pass it up the food chain. Based on the conclusions of this study, the Volpe 
center designed in-situ characterizations in battery fields to determine (1) 
whether elemental mercury indeed remained at the location after battery 
disposal and (2) whether any organic forms of mercury were evident. 

Some environmental factors are likely to affect the behavior of elemental 
mercury, in turn affecting the conclusions drawn from the Morel and Mason 
study. These are factors that influence ( I )  whether batteries break, (2) whether 
elemental mercury is exposed to an organic material that promotes methylation, 
and (3) whether elemental mercury is exposed to a fresh water environment also 
promoting methylation. These factors were all considered in the development of 
a field sampling plan to confirm the results of the Morel and Mason study. 

Conclusions 

The general conclusions from this portion of the analysis were: 

The mercury in AtoN batteries is a minute fraction of the total mercury in the 
environment. 
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A significant portion (at least 80%) of the mercury in batteries is volatilized during 
use. 
The ionic mercury left in the air depolarized battery at disposal poses some 
potential risk to human health, but has a high dissolution rate and has probably 
already disappeared from the environment. 
The remaining elemental mercury dissolves so slowly that its impact is likely to 
be minimal. 
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Chapter Two 

Sampling Design and Methodology 

Site Investigation Studies 

The results of the Morel-Mason study suggest that the presence of discarded 
AtoN batteries have little environmental or biological impact. However, the 
conclusions were based on laboratory analysis of a small number of batteries 
retrieved from only two locations: the Columbia River Gorge in Washington and 
Tampa Bay in Florida. Because the results are critically important with far- 
reaching implications for treatment of AtoN battery disposal sites, some method 
of validating the results was needed. 

The conclusion that mercury released from AtoN primary batteries into 
surrounding sediments would leave small traces (hot spots) of elemental 
mercury could be tested by field sampling. These traces would be difficult to 
detect through a sampling program, but if found and analyzed, Morel and Mason 
expected them to consist of elemental mercury. They expected that only a tiny 
fraction of the mercury in batteries to be scavenged by local bacteria and 
undergo a process that would convert it to a form (methyl mercury) that 
accumulate in biota. Thus, little, if any, biological contamination would result 
from battery disposal at AtoNs. 

Several unanswered questions remained at the conclusion of Morel's and 
Mason's work. Were enough batteries analyzed to provide an accurate, reliable 
basis for the conclusions? Were there environmental factors that would negate 
them? If so, in what kinds of environments were batteries least likely to react as 
had in those analyzed by Morel and Mason (i.e.Tampa Bay)? 

Each of these questions was addressed by the Volpe Center research program 
This chapter discusses the design of the field sampling effort. 

The sampling program was designed to assess the effect of environmentai 
variability on the behav~or of mercury released from primary batteries. For 
instance, had the environments studied by Morel and Mason been freshwater 
systems, with less current, the effects might have been different. Thus, the 
envlionmental assessment program studied a wide range of environments for 
unantrcipated effects of battery disposal. 

?-he assessment program had several addrtronal purposes Standardrzed 
operational protocols for s~te mappmg and documentatron prior to Dattery 
removal were developed These protocols provrded cr~tlcal rnpu? Into assessmg 
the reliab~l~ty of the results and vertfymg that batterres had been removed from 
*b NoN 4 k;asf-~!xpac! *emova! pr&xd was alsc; develapeu ;it+ i iOSUrc  
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after battery removal was addressed by post-removal sediment sampling. 
These techniques are documented in the site investigation program results 
(CH2M Hill (Maughan) 1993, 1994a, 1994b, 1995). However, the primary 
purpose of the sampling program was to assess the effect of spent primary 
batteries on human health and the environment. 

Fixed AtoNs were examined in the Chesapeake Bay, Tampa Bay, Tennessee 
River, and Puget Sound. Two terrestrial locations were also examined in the 
Tampa Bay area. 

The Chesapeake Bay study included two visits to AtoNs. During the first visit, a 
group of AtoNs was selected for survey, based on the high estimated battery use 
at the AtoN, maximizing the likelihood that batteries were present. These lights 
were surveyed using a remotely operated vehicle (ROV) to document AtoN 
characteristics and locate batteries. Very useful data were collected, allowing 
the Volpe Center to describe the dispersal of batteries at typical AtoNs, and to 
identify the area where most batteries were found. AtoNs where batteries were 
found were revisited to collect sediment and biological samples. During the 
second visit, only AtoNs known to have discarded batteries nearby were chosen 
for characterization. The Coast Guard had conducted independent surveys of 
the bottoms near AtoNs in these areas, and provided data identifying the number 
of batteries at each location. A subset of this group of surveyed AtoNs was 
characterized in the same manner as the AtoNs in the Chesapeake Bay; 
selection was based on representation of various AtoN characteristics, including 
salinity, bottom type, and depths. 

Research scientists designing the aquatic characterization supposed that battery 
movement might result in casing deterioration with resulting low, but detectable 
mercury releases around the disposal field. During the many years following 
battery disposal, events such as storms and dredging have, in all likelihood, 
moved the batteries from their original resting place. The researchers 
hypothesized that battery movement could result in a dispersed mercury release 
rather than the "concentration spots" expected by Mason and Morel. 
Alternatively. some batteries remain at or near their original position, as indicated 
by biological overgrowth or burial in sediment. These batteries were more likely 
to have " concentration spots" of mercury near them. Location and variation in 
disposition of the batteries were studied by sampling near batteries and at 
random locations in varying distances around the AtoN base. Sediments were 
collected at randomly selected locations representing 5-meter strata up to the 
field perimeter around the AtoN (CH2M Hill, 1993a). The field perimeter was set 
a? 20 meters, based on the results of the reconnaissance of battery locations in 
the Chesapeake Bay 

Other phenomena, in additlon to battery movement, might effect the measured 
levels of mercury in sediments and biota. Just as some batteries become buried 
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in sediments due to sedimentation, mercury migrates deeper into sediments. 
Mercury migration past the active benthic layer into less biologically active zones 
reduces the overall exposure risk. Samples were collected from these zones, 
using 30-cm-core tubes, to describe this migratory path. An intact cross-section 
of the field sediments was retrieved. The samples were separated into top (10 
cm) and bottom (1 0 cm) samples for independent laboratory analysis. Attached 
biota and species of opportunity were also collected at AtoNs. These biota were 
analyzed for total mercury content in tissue. Sediment samples were analyzed 
for total mercury, lead, zinc, and total organic carbon. In addition, some 
sediment samples were analyzed for methyl mercury. 

Mercury concentrations and estimated risk to benthic invertebrates were 
evaluated in local sediment and biological tissue samples. Sediments were 
evaluated because elemental mercury concentrates in that medium due to low 
solubility and affinity for particles. No water column samples were taken because 
elemental mercury is insoluble and probably unmeasurable in the water column, 
and any ionic mercury (potentially released when a primary battery was first 
broken open) would have quickly dissipated after disposal. (Morel and Mason 
1 993). 

Environmental Transportation Consultants, (ETC), working under direction of the 
Volpe Center, designed and implemented an investigation program to evaluate 
the fate of mercury at battery disposal sites in a variety of environments. The 
initial program design reflected recommendations from NOAA (Hoff and Beckvar 
1993) and later was modified to include a general conceptual model of exposure 
also provided by NOAA (Matta 1994). Scientists from the Massachusetts 
Institute of Technology, and the U.S. Environmental Protection Agency (EPA) 
provided comments on the initial program design. Throughout the study 
presentations on the program design and results of the prototype investigations 
were provided to scientists at NOAA. Their suggestions and comments are 
reflected in the final study design. 

Locations Studied 

Due to the time constraints and cost considerations involved, only a few 
locations could be characterized during the field studies. These locations had to 
represent the range of possible environments, populationlland use zones, water 
types, and aid types operated by the Coast Guard. Given the large number of 
lighted fixed aids, selection of the locations had to be based both on the 
representation of the many test variables at each site and on the likelihood that 
primary batteries would be found at the location. Some locations are more 
environmentally sensitive than others or represent critical variables (such as the 
presence of fresh water), and were thus included as study sites. In addition, the 
likelihood of exposure through any of the pathways (i.e., inhalation, skin, or 
ingestion) was included in the selection criteria. Thus, terrestrial locations and 
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aquatic areas easily accessible to humans (such as those in shallow water) were 
studied. 

An important selection criterion was the environmental or human health 
sensitivity of the location. AtoNs deployed on land (0' of water) thereby 
accessible on foot; those in recreational areas; those where bottom types are 
particularly sensitive (such as coral reefs); or those that may promote the 
entrapment of elemental mercury (such as fine particulate soils) or the creation 
of methyl mercury are all potentially sensitive. 

Based on the findings of the Morel-Mason study and other environmental 
characterizations, four characteristics affect the likelihood of formation of harmful 
forms of mercury in aquatic systems and can be used for site selection: (1) the 
salinity of the water (fresh vs. salt), (2) the organic content of sediment 
(highllow), higher organic content promoting the formation of methyl mercury 
(Preston, 1989) , (3) the sediment type or quality, ranging from coarse to fine 
grained where fine grained sediments attract metallic particles, and (4) the 
degree of mixing or "flushing" of the system. 

Locations were chosen to represent a range of these four characteristics, and to 
provide us with data on particularly sensitive environments. Estuarine systems, 
such as those chosen for three of the four prototypes, were studied because 
they exhibit variety in salinity zones, bottom types, biota, and sediment quality. 

Bottom types are often subdivided into a large number of categories, depending 
on the rockiness, muddiness, or sandiness of the sediments. Sixty-two percent 
of all fixed aids are located in some form of mud, and another 7 percent are 
found in "earth" bottoms (ATONIS 1993). In this sense, selected AtoNs located 
in "muddy" bottoms represent most of the bottom types of AtoNs in the field. 
However, the national distribution of AtoN location bottom types is not easily 
replicated at the state or even Coast Guard District level, since bottom types are 
more specific to certain areas of the country than are water depths. In addition, 
bottom types affect the likelihood of battery breakage, mercury entrapment or 
dissolution, and the presence of biota likely to ingest any released mercury. This 
makes it critical that a variety of bottom types be represented in the study, even 
if the number of locations exhibiting those characteristics was relatively small. 

Thirty-six percent of all fixed aids are located on shore (i.e., in zero feet of 
water), 29 percent are in water more that 20 feet deep, 20 percent are in 0 to 10 
feet of water, and 15 percent are in 10 to 20 feet of water. Therefore, AtoNs 
were selected from all water depths, where possible, in each of the environments 
studied. 

The locations chosen represent sensitive environments, such as estuaries, a 
variety of salinity levels, ranging from fresh water to open marine environments; 
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bottom types, including mud, sand, rock, and shells; and water depths ranging 0 
to 50 feet. The data reported here, for the Chesapeake Bay, Tampa Bay, 
Tennessee River, and Puget Sound, represent the majority of depths, salinities, 
and bottom types where AtoNs are located. Based on this representation, 
generalizations can be made about most fixed AtoNs operated by the Coast 
Guard, with respect to the number of batteries likely to be found, the condition of 
the batteries, the level of mercury likely to be found in sediments. 
Generalizations can even be made about cleanup time and expected costs. 

Unusually sensitive environment, such as a coral reef area providing 
endangered species habitat, is the only type of location not yet addressed. 
Such an area has been chosen for special study in the near future. These 
results are not expected to vary significantly from the data already gathered. 

Chesapeake Bay 

The Chesapeake Bay, located on the east coast of the United States, is one of 
the largest and most productive estuaries in the world. The main stem of the 
Bay extends approximately 190 miles from Cape Henry, Virginia, to the mouth of 
the Susquehanna River. The Chesapeake Bay is a submerged river valley, a 
remnant of the Susquehanna River Valley which was inundated with rising sea 
level after the most recent glacial period. 

The most important feature that distinguishes an estuary from a river or ocean is 
the temporal and geographic variations in salinity levels. In the Chesapeake, 
salinities range from about 35 parts per thousand at its outlet to the ocean to 
near zero at the head of the Bay and its estuarine tributaries. This variation in 
salinity is directly related to the quantity of freshwater inflow to the Bay from its 
tributaries. The estuary is fed by more than 50 tributaries comprising the 64,000 
square mile drainage area; however, 90 percent of the freshwater contributed to 
the Bay originates in five major tributaries: the Susquehanna, Potomac, James, 
York, and Rappahannock Rivers. The Susquehanna, draining from Pennsylvania 
and New York, provides approximately half of the Bay's freshwater. 

As with most estuaries, the Chesapeake Bay supports a highly productive 
biological community. This, in turn, supports a large commercial and sport 
fishery quite important to the regional economy. The Bay is also an important 
recreation area for the region's nearly 15 million residents and, in turn, provides 
a lucrative source of tourism for the economy. The Bay has also served for 
centuries as a commercial shipping center, with two major port complexes 
connected by interstate highway, air, and rail systems to important inland points. 

Several different bottom types and AtoN structures were characterized in the 
study on the Chesapeake. These ranged from a large, caisson structure 
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surrounded by riprap, a multiple pile structure located in Annapolis Harbor, and 
two single pile AtoNs located in silty-bottom areas. 

Tampa Bay, Florida 

Tampa Bay is Florida's largest open water estuary and consists of a connected 
group of estuaries and embayments, which include Old Tampa Bay, 
Hillsborough Bay, Boca Ciega Bay, Terra Ceia Bay, and the Manatee River, as 
well as Tampa Bay proper. 

Tampa Bay is a naturally shallow estuary, having an average depth of about 12 
feet (Goodwin, 1984) and a maximum depth of about 90 feet in the Egrnont 
Channel at the mouth of the bay. Sediments and bottom features in Tampa Bay 
are generally uniform, with the majority of coverage being unconsolidated 
sediments or soft bottom. Surface sediments in Tampa Bay consist of 
predominantly quartz sand. The average size of sediment particles increase 
from the upper to lower reaches of Tampa Bay. Organic sediments and fine silts 
and clays are found primarily in the upper portions of Hillsborough Bay. 
Sediments in the lower portion of the bay consist primarily of fine to coarse 
sands. 

The Tennessee River 

The Tennessee River is one of three major rivers (Tennessee, Cumberland, and 
Mississippi) that drain the state of Tennessee, providing hydroelectric power 
through the Tennessee Valley Authority Dam System. The study areas selected 
from the Tennessee River include Lakes Chickamauga and Nickajack, which are 
located in Hamilton County, Tennessee. Lake Chickamauga is multipurpose 
reservoir providing flood control, hydroelectric power, and recreation. Lake 
Nickajack is a run-of-the-river system providing similar benefits to the area. The 
tail waters of Lake Nickajack and the deep pool area of Lake Chickamauga 
border Chattanooga, with the dam at Lake Chickamauga located northeast of 
the city. The normal pool area of Lake Chickamauga covers approximately 
35,400 acres at elevation 682.5 mean sea level (msl). Lake Nickajack surface 
area at normal pool is 10,370 acres at elevation 34 msl. Bottom types throughout 
the lake and river system are soft, muddy, highly organic material. 

Puget Sound 

The Puget Sound system was created by mountain building and glacial activity. 
The area (4,973 square meters) encompasses the San Juan Islands to the 
north, Hood Canal to the west, and the Tacoma Narrows to the south. The 
numerous inlets and bays form a rare dendritic system that makes up the Puget 
Sound. 
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The sediment and biotic sampling sites for the Puget Sound study were chose 
from Budd Inlet, which is a shallow estuary at the extreme southern end of Puget 
Sound. Located north of the city of Olympia, Budd lnlet is the major waterway 
connecting Olympia and Turnwater, and the Deschutes River is its major 
freshwater source. The inlet is approximately 6.9 miles long, with an average 
width of 1.15 miles and a maximum width of 1.61 miles. It is a partially mixed 
shallow estuary with muddy substrates. The average depth is 27 feet at mean 
low water. The shoreline and intertidal areas are moderately steep, and only the 
intertidal mud flats are located at the southern end of the inlet near Olympia 
Harbor. Puget Sound enters Budd lnlet through the Tacoma Narrows and Dana 
Passage, and is diluted at the inlet head by the Deschutes River. Water 
properties in Budd lnlet reflect these saltwater and freshwater sources. At times 
of high runoff, a surface layer of low-salinity water is observed in the inlet. 

Development of Sampling Design 

Environmental risk assessments involve numerous and complex receptors, 
endpoints, levels of acceptable risk, and methods of estimating risk. As a result 
of the complexity, there is no standard set of procedures applicable to all 
situations. Reference books on the subject strongly recommend a phased 
approach to environmental risk assessment. For instance, EPA guidance (EPA 
1 993) recommends a phased investigation allowing for the identification of 
potential problem areas before conducting detailed investigations of specific 
environmental media and receptors. This phased approach focuses attention 
and resources on areas of potential risk, eliminating media and receptors 
determined to be of no risk based on adequate data and simple screening 
techniques. 

The environmental characterizations were designed to measure two types of 
AtoN battery risk; the direct effect on humans due to ingestion of mercury, and 
the environmental risk due to mercury releases into nearby sediments. If 
evident, human health risk results inhalation of mercury vapor or from 
bioaccumulation of mercury--i.e., consumption of marine animals that consume 
smaller biota contaminated with mercury from batteries. Environmental risks to 
the biological community in nearby sediment at AtoNs results from release of the 
contents of spent batteries. These two types of risk are inter-related since lower- 
level organisms are the food of higher-level (trophic) organisms, and evaluation 
of the impact on the benthic community translates into an estimate of broader 
marine animal effects. 

Benthic biota and attached organisms were chosen for study to evaluate both 
human health and environmental risk because they were the best indicators of 
battery-specific effects. While humans normally consume larger marine animals, 
analysis of these species alone is an insufficient indicator of bioaccumulation risk 
directly attributable to mercury releases from spent batteries. The aquatic 
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characterizations have focused on measuring the concentration of mercury in 
the benthic sediment layers and biota attached to or near batteries. 

In addition to the selection of sediments and biota to characterize, the field 
sampling design had to account for variation in battery condition and dispersal 
around the base of the AtoN. Batteries were routinely found in varying states of 
decay, and varying locations near AtoNs. It was thought that concomitant 
variations in the exposure of battery contents to the environment and resulting 
measured mercury concentrations could result. The result of the program 
design effort was a detailed Sediment and Aquatic Biota Tissue Sampling and 
Analysis Plan (including Health and Safety Plan and Quality Assurance and 
Quality Control Plan) for each prototype investigation. The field investigation 
program was modeled after Superfund sampling and analysis efforts and 
incorporated approved methodologies and critical Quality Assurance/Quality 
Control Measures such as: 

Collection and analysis of duplicate samples 
Analysis of blank and spiked samples 
Complete chain of custody procedures 
Independent supervision of sample collection 
Decontamination and sealing of all sample containers 

An aquatic sampling and analysis effort, evaluating both sediment and 
organisms, was implemented at all prototype locations (Chesapeake Bay, 
Tampa Bay, the Tennessee River and Puget Sound). The objective of the 
sediment collection was to determine: 

Whether mercury was being released from the batteries to the sediments 
The extent that it accumulated and migrated 
The form in which it occurred in the sediments 

The investigation was designed to address these questions by collecting 
sediments close to discarded batteries, at increasing distances from batteries 
and AtoNs, and at background locations where batteries had never been used. 
Sediment samples were collected using a tube that was carefully inserted into 
the sediment. When extracted, the tube contained an undisturbed core of 
sediment in the same state and configuration as it had existed on the sea floor. 
This procedure allowed analysis of sediment at increasing depths to describe 
mercury migration. 

Sampling Densities 

The number of samples and their spatial distribution addressed the general 
distribution of potential contamination at AtoN sites. The sample design also 
reflects NOAA's recommendation to "determine the overall effects from 
contamination immediately around the A TON site, not to characterize the 
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specific pattern of contamination relating to a particular battery". (Hoff and 
Beckvar 1993 pl) .  Determination of an appropriate number of samples and their 
spatial distribution was difficult to achieve since the pattern of contamination was 
unknown, therefore several assumptions had to be made. 

First, the logical area which could be defined as "immediately around the ATON 
site" had to be established. A 20-meter area around the based of the AtoN was 
selected based the findings of battery reconnaissance operations conducted in 
the Chesapeake Bay . Later, results of a demonstration battery removal 
program in Tampa Bay supported the selection of a 20-meter field. In Tampa 
Bay, 62.5 percent of all batteries found were within a 5-meter radius of the base 
of the AtoN; 95 percent were found within 20 meters of its base (Borener 1994). 

The number of samples taken at sites (10 per AtoN) reflects a sampling density 
of 126 square meters per sample. Table 2-1 compares the AtoN sampling 
program with other sediment sampling programs to show the level of consistency 
in the sampling density. Where applicable, the data were divided into (1) "lnner 
Zone" areas where the potential for elevated concentration of contaminants was 
the greatest and (2) the total area studied. For example, in the AtoN battery 
studies, the near-field areas were considered most likely to be affected by 
mercury (i.e., lnner Zone). A brief description of each project is included in 
Appendix B. 

Since the sampling was not intended to be source-point-specific, a stratified 
random sampling approach was chosen. This approach reflected NOAA's 
concerns: "we recommend against focusing sampling effort near visible 
batteries: the batteries may have moved over time, and may not represent all 
areas of contaminated sediment; inputs from buried batteries will be 
unaccounted for; sampling effort will focus on a few areas and may not represent 
the area of concern; and lastly, a battery-focused sample design will likely 
require greater sampling effort and provide less useful information for risk 
determination than a randomized approach." (Hoff and Beckvar 1993). Sample 
stratification was implemented to reflect the observed distribution of batteries 
around the base of the AtoN (C h2M Hill 1 993) (Borener 1994). 
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Table 2-1 : Sam1 na Densities 
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BIOLOGICAL SAMPLING: 

The intent of the biological sampling and analysis program was to determine the 
potential uptake and bioaccumulation of mercury in animals in close proximity 
discarded batteries. 

Aquatic Sites 

In the Chesapeake and Tampa Bays, organisms attached to batteries or other 
hard surfaces associated with AtoNs were collected and analyzed, to determine 
whether mercury concentrations in such biota exceeded concentrations in similar 
organisms in other portions of the estuary. Attached organisms were studied 
because they are immobile. Their immobility removes the possibility that any 
elevated mercury concentrations found in the organisms could have been 
accumulated at a different location. Similarly, if the levels were not elevated (for 
animals which had been attached to batteries for their entire life) it would be 
unlikely that more transient animals, like fish or crabs, would accumulate 
mercury from batteries. The biological collection procedures used were 
designed specifically for the particular environments in which they were 
implemented. In the Chesapeake Bay, blue mussels (Mytilus edulis) were 
collected, where possible, because NOAA (NOAA 1989) and the EPA have used 
this mussel to evaluate national trends in water pollution, and there is a wealth of 
information on mercury concentrations in that species. Application of this 
planned procedure was limited by the absence of this species in sufficient 
numbers in the Chesapeake and Tampa Bays, and was modified for the 
Tennessee River study. In Tennessee and Puget Sound, organisms dwelling 
within the sediments were analyzed. 
Total mercury concentrations in biological tissue were measured as an upper 
bound on the methyl mercury concentration. Methyl mercury persists much 
longer than elemental mercury in tissue (Riisgard and Hansen, 1990; Surma-Aho 
and Passivirta, 1986), therefore, if detected, mercury is more likely to be in 
methyl form in tissue than in elemental form. The total mercury concentration is, 
therefore, a conservative estimate of the total methyl mercury in biota. 

Terrestrial Sites 

In addition to the aquatic effort in the Tampa area, land-based (or terrestrial) 
AtoNs were evaluated. Two representative locations were examined: an active 
AtoN surrounded by dry land on Egmont Key and an inactive light surrounded by 
wetlands on Anclotte Key. Terrestrial locations were included in the study due to 
the multiple exposure pathways to humans that can be encountered at this type 
of location. 

The additional possibility of exposure to contaminants through inhalation exists 
at terrestrial locations, whereas the exposure pathways at aquatic locations are 
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limited to drinking contaminated water, consuming a contaminated organism 
(such as fish or shellfish), or absorbing a contaminant through the skin while 
diving. Many terrestrial AtoNs are located in or near recreational areas, such as 
game preserves or state or national parks, increasing the likelihood of human 
exposure to mercury released from discarded batteries. Of particular concern is 
the possibility of exposure to mercury vapor, since discarded batteries may be 
piled above ground at some of these locations. Therefore, the possibility of 
harmful effects from mercury vapor was studied at the terrestrial sites. 

The study program for each terrestrial AtoN had the following agenda: 

Monitor air quality near battery piles for mercury vapor. 
Collect and analyze soil samples outside the observed battery perimeter to 

use as background concentrations. 
Collect and analyze soil samples adjacent to and/or beneath broken and 

unbroken batteries. 
Collect and analyze soil samples at increasing distances from battery 

groups. 
Collect and analyze groundwater and surface water if it is adjacent to 

batteries. 
Describe physical attributes of the AtoN and surrounding area. 
Locate, describe, and count batteries at each AtoN. 

Summary 

The site investigations were designed to assess contamination from metals 
released from batteries found at AtoNs. Initial site investigations revealed that 
the only contaminants of concern were mercury and zinc (the components of 
primary batteries) since few secondary batteries were found at any AtoN. Of the 
two contaminants, mercury is considered the more potentially harmful to humans 
and biota, however, the investigations continued to assess both zinc and 
mercury levels since both metals were present in primary batteries. 

The sampling program was conducted in locations that represented the variety 
of the water depths, bottom types, currents and salinities of most AtoNs. The 
program followed a typical approach to site investigation used at Superfund 
sites, including a high sampling density near the "hot spots" of contamination. 
Uncertainties exhibited at AtoNs, such as expected contaminant dispersal and 
concentration warranted sampling density at AtoNs an order of magnitude higher 
than at most Superfund site investigations. Sampling stratification was 
implemented to address potential variability in contaminant dispersal due to 
battery movement . 

The biological sampling conducted at prototype sites was, by necessity, site- 
specific. Variability among locations chosen for study sometimes required that 
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different biota be collected, and that the method of collection be adapted to field 
conditions. In general, benthic invertebrates were collected at AtoNs. Where 
possible, species with known or previously characterized normal mercury levels 
were collected during the study. 
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Chapter Three 

Environmental Characterization Results 

Aquatic and terrestrial locations were studied in the Chesapeake Bay, Tampa 
Bay, Puget Sound and the Tenessee River using the sediment and biota 
analysis techniques described in the previous section. These results 
demonstrate low contamination (if any) in sediments associated with spent 
batteries, no human health risk and minimal biological impacts. 

Chesapeake Bay 

Mercury concentrations in sediments adjacent to AtoNs in the Baltimore Area of 
the Chesapeake Bay were generally the lowest found in all the prototype 
investigations. The values at the three AtoNs evaluated were low compared to 
background levels both measured and reported in the literature (Long and 
MacDonald 1992). (Figure 3-1). The levels were also below ecological effects 
range low (ER-L) and effects range median (ER-M) which are ecological 
benchmark concentrations. A full description of the sources of these values and 
the method of their calculation appears in Appendix C. 

Chesapeake Bay Comparison Battery, Near and Far Field Mercury Levels 

Station 

igure 3-1:Chesapeake Total Mercury Concentration in Sediment 
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Figure 3-2: Chesapeake Total Mercury in Biota 

There was a strong correlation between concentration of mercury and physical 
characteristics of the sediment seen at the Chesapeake Bay AtoNs (F of 0.72) 
(CH2M Hill 1993b). In areas were there were fine grain sediments and abundant 
organic matter the concentrations were higher than in areas with larger grain 
size material such as sand. This correlation held whether there were batteries 
present or not. 

The Pooles Island Light examined as part of the Chesapeake Prototype 
investigation exhibited a combination of characteristics which could result in 
environmental risk. The habitat around Pooles Island Light is abundant with fish, 
crabs, and other marine organisms which could accumulate mercury. Discarding 
batteries onto the rip rap (e.g. large rocks used to inhibit erosion) at the base of 
the light could result in a large number of broken batteries, and the oyster bar 
substrate could prevent mixing of the mercury from the batteries into the 
sediment. The result could be relatively high concentrations of mercury at the 
sediment interface. 

Due to species abundance at the locations studied in Chesapeake Bay, 
biological samples of the same species could be collected within an AtoN site 
and among different AtoNs. The concentrations of mercury in biota at the AtoNs 
were generally at or below background levels, and well beneath the levels 
associated with risk in humans (CH2M Hill, 1993a). 
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Tampa Bay 

The Tampa Bay Prototype investigation discovered large numbers of discarded 
batteries at several AtoNs, and a very high percentage of these were broken. 
The sediment mercury concentrations reflected this condition; at most of the 
AtoNs sampled, the nearfield sediment concentrations were, above both the 
measured and the literature reported background levels (CNMS 1992). (Figure 
3-3). Also, at approximately half the AtoNs the concentrations were above the 
more protective ecological benchmark for sediment dwelling organisms (ER-L). 

TampaBay Comparison Battery, Near and Far Field Mercury Levels 
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Figure 3-3: Tampa Bay Total Mercury Concentration in Sediment 

Although concentrations found in animals were less than the FDA action level 
indicating risk to human health, metal concentrations in sediments indicated 
some potential risk to marine organisms in small localized areas close to high 
concentrations of batteries. Levels adjacent to batteries frequently exceeded 
concentrations usually associated with ecological effects (Long and Morgan, 
1991) and always exceeded the most conservative concentrations considered to 
be associated with effects on sediment dwelling animals. Within 10 meters of 
AtoNs mercury levels did not exceed levels generally associated with effects but 
frequently were above the most protective ecological benchmarks. Beyond 10 
meters no elevated levels were noted. 

Sediment mercury concentrations in the eastern portion of the Tampa Bay 
system (Hillsborough Bay), have been previously documented as having a high 
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silt and organic carbon content and elevated mercury levels from a variety of 
sources (CNMS 1992). The AtoNs sampled at the mouth of the Alafia River 
reflected this condition and at one AtoN (Alafia River Range Front Light) even 
exceeded the Hillsborough Bay background levels. 

At the terrestrial locations examined numerous batteries were located and the 
soil under and adjacent batteries piles had elevated mercury levels. However, 
the elevated levels were confined to a small area within a meter of the batteries 
and surface water samples collected within a meter of a battery pile had non 
detectable levels of mercury. Even maximum soil mercury levels found were 
well below levels associated with human health risk. 

A wide variety of marine species were collected in Tampa Bay and mercury 
concentrations in all samples where well below benchmark values (NOAA 1991) 
(see Figure 3-4). The broad food web spectrum of animals collected, all with low 
mercury concentrations, in combination with the low percentages of methyl 
mercury measured provides strong evidence for a lack of human health or 
environmental risk. However the broad range of animals collected, with little 
overlap among AtoNs and conditions within AtoNs, makes it difficult to compare 
samples and evaluate bioconcentration of mercury originating from batteries. 
Even though all samples showed low levels there were some indications that the 
animals attached to batteries had slightly higher levels than similar animals 
attached to structures a few meters away. The animals on the AtoN structures 
adjacent to piles of batteries generally showed mercury concentrations at or 
below levels seen at reference stations with no batteries. 
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Tampa Bay Mercury Concentrations in Biota 

igure 3-4: Tampa Bay Total Mercury in Biota 
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Anclotte Key Light Sediment Sampling Results 

Sample Location 

igure 3-5: Tampa 6ay:Terrestrial Location Results - Anclotte Key Light 
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Egmont Key Light Sediment Sampling Results 
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Figure 3-6: Tampa Bay: Terrestrial Location Results - Egmont Key Light 
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Tennessee River 

The evaluation of sediment mercury concentrations at Tennessee River AtoNs 
revealed no patterns relative to number of batteries present or proximity to 
battery piles. Mercury values at all AtoNs were below literature reported 
background levels but generally comparable to or above background values 
measured as part of the investigation at unlighted AtoNs (Figure 3-7). Two 
AtoNs, Patton Island lower (PTL) and upper (PTU) had noticeably elevated 
mercury levels but literature researched showed that they were at the mouth of a 
tributary with documented mercury contamination in the watershed. 

Tennessee River Comparison Far and Near Field Sediment Concentrations 

Figure 3-7: Tennessee River Total Mercury in Sediment 

Similar to the sediment results, the analysis of biological tissue samples from the 
Tennessee River revealed no pattern of total mercury concentration relative to 
number or position of batteries. They also exhibited low concentrations relative 
to background, and in comparison to levels associated with risk. The levels of 
methyl mercury in the sediments were also low, substantiating the finding of low 
bioavailability and bioconcentration and thus low risk. 
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Total Hg concentrations for Tennesee River AtoN Biota Samples 

MON PTU PTL SEL ULU U U  WIL 

igure 3-8: Tennessee River Total Mercury in Biota 

Puget Sound 

The concentrations of metals showed no increase with proximity to batteries and 
were similar at lighted and unlighted AtoNs. Average mercury and zinc 
sediment levels at AtoNs were similar to performance standards established in 
the Puget Sound Estuary Program for Puget Sound reference sites (i.e. 
uncontaminated sites) and background data from nearby areas in Budd lnlet not 
influenced by batteries. The highest concentrations of metals measured at the 
AtoN sites in Budd lnlet were well within the range of mercury and zinc 
measured a typical sites in Puget Sound, and even the highest concentrations 
observed were well below state standards for sediment mercury and zinc. 

The sediment concentrations of mercury and zinc were below the levels at which 
ecological impacts to benthic infauna are considered "likely" to cause 
effects.(Long and MacDonald, 1992) There were areas where concentrations 
exceed levels reported in the literature to cause possible effects. The 
exceedances occurred at all sites, including the reference site ULO. Since the 
exceedance of the most conservative benchmarks was measured at the 
reference site, any effects due to mercury cannot be directly attributed to 
batteries. Based upon the low total and methyl mercury levels, the risk to 
benthic infauna, if any, is minimal and is apparently not attributable to AtoN 
batteries. 
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Puget Sound Comparison Near and Far Field Mercury Levels 
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Figure 3-9: Puget Sound Total Mercury in Sediment 
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Puget Sound Mercury Cocentrations in Biota 
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igure 3- 1O:Puget Sound Biological Resullts 

The concentrations of metal measured in animals collected from the AtoNs were 
extremely low. Maximum mercury concentrations measured in all organisms, 
including clams in areas where batteries could have been significant 
contributors, were less than 0.1 ppm (wet weight). None of the mercury found in 
tissue samples could be linked to batteries, since far-field samples had higher 
concentrations on average than those taken near batteries. 

Methyl mercury Results 

Initial planning for the investigation considered an assessment of methyl mercury 
important because of the potential biological effects. However there were no 
bench marks for comparison or assessment of effects so several assumptions 
were made to add insight to the meaning of the data. The percentage of total 
mercury present in the methyl form was used for comparison because it provides 
some indication of methylation rates and bioavalability relative to other locations 
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Methyl mercury was measured in approximately 20% of the sediment samples to 
asses the form of mercury present and provide insight to the potential biological 
effects of mercury in the sediment Methyl mercury is generally consrdered to be 
more toxic than other forms of mercury and more easily accumulated in tissue of 
aquatic organisms (USEPA 1985) However methyl mercury is rarely measured 
in marine samples limiting the quantifab~hty of toxicity or bioavailability of the 
methyl form In sediment. Consequently, the actual levels of methyl mercury 
found could not be compared to any screening levels or other benchmarcks. 
Instead, the relative proport~on of methyl mercury present in sediments, 
compared to similar background stations or values reported In the literature was 
used to assess results 

Similarly, methylation rates are difficult to measure and generally only attempted 
under highly controlled conditions. It was not feasible to measure methylation 
rates as part of th~s investigation. In the absence of direct measurements, the 
percentage of total mercury present in the methyl form was used as a relative 
measure of methylation rate This is based on the assumption that all other 
variables being similar, the higher the percentage of methyl mercury, the higher 
the rate of methylation or the presence of a source of methyl mercury. If hlgher 
rates, or a source of methyl mercury was indicated, there could be cause for 
concern. Methyl mercury occuring as approximately one percent of total 
mercury, as reported in the literature (Baudo et at 1990), was used in thls 
investigation as the expected range A percentage above this level was 
considered an indication of either higher than expected methyation rates or a 
direct source methyl mercury This is only an assumption but no data was 
available to more accurately assess rates of methylation or concern over levels 
of methyl mercury in sediments 

Organisms at the highest trophic levels bioconcentrate mercury predornlnantly 
through the food chain; the higher the trophic level of the fish or animal, the 
greater the likel~hood of biomagnlftcation. This is especially true for longer-lived 
organisms such as predatory fish, fish-eating mammals, and predatory birds. 
Since methyl mercury is more easily assimilated and it can readily 
bioaccumulate. it is an important factor to be considered in sediment studies 
involving ecological risk 

The assessed level of methyl mercury in all locations sampled durmg the 
prototype ~nvest~gat~ons was less than one percent of total mercury. The 
following graphs illustrate both the low percentages of methyl mercury in 
sediment samples, and the fact the methyl mercury levels are uncorrelated to 
the total mercury levels in sediments 

In the Chesapeake by, the methyl mercury values reported for AtoN stat~ons 
were m~nimal, less than 1 percent at all locations, and except for the very sdty 
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areas, (UL2) less than .3 percent. These percentages were at the low end of the 
range reported in the literature. (Baudo, et. al., 1990) 

CHESAPEAKE BAY METHYLMERCURY 
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Figure 3-1 1: Chesapeake Bay Methyl mercury 

Tampa Bay 

The percent methyl mercury found in Tampa Bay samples ranges form 0.01 
percent to 0.57 percent, and concentrations ranged from 0.006006 mglkg to 
0.000749 mglkg. The sample with the lowest percentage of total mercury as 
methylmerucry was collected at the Alafia River Rear Range AtoN. A sample 
with a similar low percentage of methyl mercury (0.012 percent) was collected at 
the Gadsen Point Channel Day Beacon 10 (the UB AtoN). Samples with the 
highest percentage of mercury as methyl mercury were collected at station ERI 
and ER5. These samples had methyl mercury percentages of 0.571 and 0.434. 
With the exception of the two samples collected at the E Cut Rear Range AtoN, 
all of the samples had methyl mercury values below 0.3 percent. These 
percentages are at the low end of the range reported in the literature. 



Enc l .  (1) to COMDTINST 16478.12 

Tampa Bay Methyl mercury 
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igure 3-12: Tampa Bay Methyl mercury 
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Tennessee River 

Methyl mercury in the Tennesse River samples ranges from 0.04% (Sample 
SEL4) to 0.23% (Sample PTU); concentrations range from 0.00009 mglkg in 
samples ULU3 to 0.00045 mglkg in sample SEL3. In Lake Chickamaugua, the 
data appear to show a pattern with respect to location similar to that of total 
mercury, increasing with distance downstream from Station MON to Station PTL 
and then decreasing to Station ULU. This pattern corresponds to the increasing 
and decreasing total organic carbon and clay, suggesting that the sediment 
characteristics have the expected influence on methyl mercury concentrations in 
sediments. 

However, there does not appear to be any relationship between methyl mercury 
concentration and batteries. This lack of relationship can be seen in Figure 3-7. 

Methyl mercury generally represents 0.1 to 1.0 percent of the total mercury in 
marine sediments. All samples had methyl mercury values below 0.23 
percent, which is at the low end of the range reported in the literature. Based on 
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this comparison, there does not appear to be a risk to benthos due to methyl 
mercurv. 

TENNESSEE RIVER METHYL MERCURY 

L 
Figure 3-13 Tennessee River Methyl mercury 

Puget Sound 

The percent methyl mercury for the Puget Sound samples ranges from 0.34 
(Sample OFR 2) to 1.10 (Sample COL 10); concentrations range from 0.000696 
mglkg to 010001862 mglkg. Figure 3-8 illustrates the percent of total mercury as 
methyl mercury for Puget Sound samples. The data were variable and do not 
indicate a pattern with respect to battery proximity. The methyl mercury 
concentrations measured in Sample 3 (0.001962 mglkg) collected well away 
from a group of batteries was between the range of methyl mercury values 
measured in sediment Samples 2 (0.000696 mglkg) and 10 (0.003857 mglkg), 
collected near a group of batteries. 
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PUGET SOUND METHYL MERCURY 

STATION 

1 
Figure 3-14: Puget Sound Methyl mercury 

The results of methyl mercury analyses from all locations revealed no levels in 
exceedance of 1.0 percent methyl mercury. No location indicated a cause for 
concern. 

Post Removal Results 

The Volpe Center also conducted a demonstration cleanup project in the Tampa 
Bay area. The purpose of this project was to address the immediate remedial 
requirements in Tampa Bay and to develop a standard method for addressing 
other removal actions. Confirmatory sediment sampling and clean-up 
documentation was produced for each site. 

Volpe Center staff and contractors began battery removals in the Tampa Bay 
area immediately following a battery site sampling and removal prototype effort 
on January 31, 1994. Battery removals took place at locations identified during 
a previous aquatic survey conducted by Law Engineering, Incorporated (Law 
Engineering, 1993). That survey identified 29 sites (of their surveyed 47) that 
had visible batteries, and they predicted that about eight hundred in total could 
be removed. The actual number exceeded 1300. 

Sediment samples were collected during the demonstration project. Some 
AtoNs surveyed during the Tampa Bay prototype were resampled during the 
demonstration project; that is, after battery removal was conducted. Before and 
after comparisons at those sites, as well as the sediment sample results at other 
sites are included in this report. 

As with all other locations, the important comparison criteria for AtoN battery 
sediment sample results are the established background levels (based on 
perimeter sampling) and the NOEL, ER-L, ER-M and ER-H levels. The former, 
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"background" level, was established at each location based upon the value of the 
"perimeter" of 20 meters. This level established an on-site comparison value for 
each mercury. The other values presented in Figure 3-9 reflect the state and 
nationally established levels of concern for these metals in sediment. These 
levels are established by a complex statistical method described in the notes 
following at the end of this chapter. The important point regarding these criteria 
is that they provide comparison values at which various environmental'or health 
effects might be expected. 

In most cases, sample values were at or below the ER-M levels, however, there 
were some elevated levels detected during post removal sampiling. In some 
cases the level of mercury in comparable samples before and after removal 
increased by over 800%, but they were not typical. Since the number of cases of 
increases are low (in fact in some cases the percent changes are negative), it 
appears that either the sample randomly discovered a "concentration spot" or 
battery removals contributed to a transient recontamination of the field. 

Figure 3- 15: Tampa Bay Total Mercury in Sediment 
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Summary of Results 

Sediment and biological sampling was conducted in four locations, as part of the 
prototype investigation program. The results of these investigations revealed a 
pattern which indicates little, if any, detectable risk due to spent primary AtoN 
batteries. 

While the results of the prototype investigations varied by location, some 
common trends were noted. A full description of each study is available in 
individual reports for each prototype investigation. in general the findings were: 

The extremely low percentage of methyl mercury, and thus low risk potential, 
was common at all of the characteristic aquatic environments examined. Very 
low mercury concentrations were detected in the aquatic organisms, even 
those attached to batteries. These findings indicate no significant risk to 
human health or the aquatic food chain. 

The limited spatial distribution of mercury within the sediment was another 
common pattern detected during the prototype program. In most cases elevated 
sediment concentrations, if any, were confined to the immediate vicinity (less 
than one meter) of batteries and in all cases if there were any slightly elevated 
concentrations detected beyond one meter, the condition was limited to 10 
meters or less from the AtoN. 

In almost all cases, even the highest mercury concentrations measured 
around AtoNs was within the range of background concentrations measured as 
part of the investigation or reported in the literature for the general prototype 
investigation area. 

There appear to be elevated sediment concentrations of mercury associated 
with high density of discarded batteries, and also with broken batteries. When 
both of these conditions occur, the sediment levels approach and in some cases 
even exceed levels associated with adverse effects on sediment dwelling 
organisms. However, even in the areas of highest battery concentrations and 
greatest percentage of broken batteries methyl mercury concentrations and 
levels in aquatic organisms are well below those which pose a potential risk to 
humans or the aquatic food chain. 

There are special circumstances and conditions which can occur at an AtoN, 
such as high biological productivity, hard sea bottom, and high number of broken 
batteries, which in combination can produce relatively high mercury 
concentrations and sensitive exposure pathways and thus potential 
environmental risk. 

The prototype and demonstration programs estimated the risk associated with 
spent primary batteries in terrestrial and aquatic environments. 

Risk indicators included: 
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an assessment of total mercury in sediments 
an assessment of the percent of total mercury in methyl form 
and an assessment of the level of mercury in biota. 

The findings of the prototype investigations showed: 
low to non-detectable levels of total mercury in sediments; 
little, if any, evidence of bioavailability of mercury as measured by the percent 
of total mercury in methylated form, and 
no evidence of harm to aquatic biota as measured by total mercury in 
biological tissue. 

The results of the demonstration removal program indicated that battery 
removals may have a short-term effect of elevating the level of mercury in 
sediments immediately following removals. 
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Chapter Four 

Results and Conclusions 

Sources of Potential Concern 

The long-term potential for human health or environmental concern from AtoN batteries 
is limited to the uncontrolled release of metals. Other contents of the battery either pose 
no hazard, such as the plastic casing, or rapidly dissipate and cause no long term 
threat, such as acid or caustic solutions. Since the batteries of concern (primary 
batteries, which represent over 99 percent of the type found) have generally not been 
used since the mid 1980s, only long-term effects are of concern. The metals present in 
batteries and thus of potential concern are lead, zinc, and mercury. The demonstration 
and prototype investigations revealed that virtually all the batteries found at AtoN 
locations were primary batteries, which contain only zinc and mercury. Prototype 
investigations in the Chesapeake Bay and in Tampa Bay analyzed the sediments in the 
vicinity of batteries for lead and found no correlation of lead concentrations with lighted 
AtoNs, proximity to batteries, condition of batteries, or number of batteries. 
Consequently, it was concluded and fully substantiated that lead, which is present in 
secondary but not primary batteries, was not of concern and posed no hazard at U.S. 
Coast Guard AtoNs. 

Elevated concentrations of both zinc and mercury were found associated with at least 
some of the lighted AtoNs investigated during the prototype study. Consequently, 
these metals were determined to be the potential contaminants of concern, and the 
presence of both metals were recorded at each prototype site. (The site specific 
reports include the data for both metals.) Because of the greater toxicity and 
bioaccumulation potential of mercury, however, the following discussion focuses on 
mercury. 

Mercury in AtoN batteries was originally present as an elemental amalgamate coating 
the electrodes. As the batteries were used to light the AtoN, laboratory investigations 
indicate that much of it vaporized to the atmosphere. The remainder of the mercury 
either dissolved in the solution within the battery, remained on the electrodes, or 
adsorbed to the particles associated with the discarded battery. 

If mercury released from batteries is present in freshwater or marine systems, it will be 
more concentrated in the sediments than in the water column. Most of the mercury 
associated with batteries has low solubility (as determined by the laboratory portion of 
this study), and thus is associated with particles. In fact, studies have found that over 
90 percent of mercury in lakes is associated with the sediments (Foust and Aly 1981). 
Similarly, at the one AtoN where mercury was measured in the water (in the 
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Chesapeake Bay), all of the detected mercury was particulate, and none of it had 
dissolved. Even if mercury from batteries does dissolve into the water column, the 
constant flushing, dilution, and dispersion, which is associated with tidal, riverine, and 
large lake systems where AtoNs are most commonly located, would diminish 
concentrations significantly below those of concern. These findings strongly support 
the conclusion that mercury from AtoN batteries is much more of a concern when in the 
sediments than in the water column. If there is not a very strong and extensive 
indication of hazard in the sediments, there is no reason to consider pathways 
associated with the water column at most AtoN locations. For this reason, the 
prototype investigations focused on sediments, and future consideration of 
potentialhazards associated with AtoNs should generally be directed at sediments. 

Fate and Availability of Mercury 

Most of the mercury from batteries discarded in the vicinity of AtoNs does not enter a 
human health or environmental exposure pathway. 

If the casings of the discarded batteries were broken, the liquid contents was released 
immediately. In those cases, the dissolved ionic and methylated forms were quickly 
diluted and transported away from the AtoN. The elemental forms remaining on the 
electrodes, or other forms associated with the batteries, dissolved very slowly and were 
then rapidly diluted and dispersed away from the AtoN. Some of the dissolved form of 
mercury was most likely scavenged by particles, some of which were deposited in the 
immediate vicinity of the battery. Similarly some of the soluble mercury was converted 
and settled, some in the immediate vicinity of the batteries. Some of the particulate 
material associated with the batteries was likely deposited close to the AtoN, and the 
mercury adsorbed to the particles deposited in the sediment. 

When primary batteries were discarded near the AtoN and not broken, a similar 
process has taken place, only over a longer time frame. In some cases, such as seen 
in the Tennessee River, the mercury is released very slowly, probably over several 
decades. In such cases, the dilution and dispersion during the release period results in 
such low concentrations that the presence of mercury, or ingestion by organisms (if 
any), cannot be detected above the natural variation. In areas such as Tampa Bay, the 
mercury was probably released over years, rather than decades, as the cases 
deteriorates and storms damage the batteries. In such cases, the releases may 
sometimes be detected. 

The mercury which was released into the water column, either initially in the dissolved 
form from broken batteries or over time in other forms, entered the aquatic pool of 
mercury which undergoes extensive cycling and transformation. The mercury in this 
pool can enter exposure pathways through ingestion by aquatic organisms and 
vaporization. However, even on a very local scale the mercury from AtoN batteries is 
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an insignificantly small fraction of the total mercury pool in the freshwater or marine 
system. 

Mercury which is deposited in the sediments close to the batteries can potentially be 
available for ingestion in or exposure to aquatic organisms. The quantity of mercury in 
the sediments close to batteries slowly decreases over time through (1 ) transformations 
followed by dissolution into the water column, (2) resuspension and transport of the 
sediment particles and the associated mercury, (3) burial and preservation in the 
sediments, or (4) ingestion by biota. Ingestion by biota is the pathway which can 
potentially result in exposure and hazard to human health and the environment. The 
other possible destinies of the mercury associated with sediments in the immediate 
AtoN area could pose a hazard, but the degree of hazard is only a fraction of that from 
ingestion and exposure by sediment dwelling organism in the proximity of the AtoN. If 
this pathway shows no or minimal hazard, there is no concern about entry of the 
mercury in the other pathways. 

As described in detail in Section 1, mercury in the aquatic environment undergoes 
multiple and complex chemical transformations. The transformation of greatest 
concern is the formation of the organic or methyl form. Methylmercury is more soluble 
than the elemental form and also much more toxic and available for ingestion by 
organisms. The factors affecting and rates of methylization are not completely known 
but the process is complex and dynamic. Methylmercury in the sediments of aquatic 
systems generally represents only a small fraction of the total (about 1 percent or less) 
unless there is a source of methylmercury or conditions in the environment, such as 
flooded wetland soils, accelerate the rate of methylization. 

Without exception, all of the prototype and laboratory investigations of AtoN batteries 
found that methylization rates in systems studied were low, batteries were not a source 
of methylmercury, and methylization rates adjacent to batteries were no different than 
in the general area. Laboratory studies directly measured methylmercury in AtoN 
batteries and found low concentrations. Similarly, the portion of mercury occurring in 
the methyl form (and thus an indication of methylization rate) was within the range of 
unaffected sites reported in the literature and generally at the extreme low end of the 
range. At no location was the percentage of methylmercury higher near batteries or in 
areas with a high concentration of batteries. The final fact substantiating the lack of 
effect from batteries on the bio availability of mercury were the low concentrations 
found in organisms. In areas with high methylmercury concentrations, organisms 
accumulate mercury in the tissue directly from water and sediments and also through 
the food chain. The levels of mercury in tissue at all the lighted AtoNs investigated was 
within the range seen in areas not affected by batteries. 
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Potential Human Health Hazard from Discarded AtoN Batteries 

Based on comparison to conservative and accepted media specific standards, mercury 
from discarded AtoN batteries do not pose a hazard to human health from pathways 
related to air, soil, surface water, sediment, or consumption of aquatic biota. 

Multiple measurements of mercury vapor from batteries at terrestrial AtoNs in the 
Tampa Bay area revealed levels well below levels of concern. The measurements 
were taken directly over the batteries and thus represent the most exposed pathway. 
Consequently exposure by inhalation pathways does not pose a hazard. 

Soil samples were also taken at Tampa area terrestrial AtoNs. Samples were taken 
under, adjacent to, and at increasing distances from batteries. Although the mercury 
levels were slightly elevated at the batteries they were well below levels considered by 
the U. S. Environmental Protection Agency to pose a health hazard. 

As discussed above, batteries in aqueous situations are not expected to result in 
measurable levels of mercury in the water column. Thus the only potential hazard 
from dissolved mercury would be through ingestion by aquatic organisms and human 
consumption of the organisms. The same is true for sediments where the most critical 
exposure pathways from sediments to human receptors is through consumption of 
aquatic organisms. 

The laboratory analysis of batteries indicate the mercury is not in the available form. 
This is substantiated by the low percentage of methylmercury in sediments associated 
with lighted AtoNs. It is also directly confirmed by the measurement of low tissue levels 
of aquatic organisms in the vicinity of AtoNs. 

During the prototype investigation mercury levels in aquatic organisms was only a 
fraction of the levels considered by the U.S. Food and Drug Administration (FDA) to 
result in a hazard from consumption. During all the prototype investigations, 
approximately 200 biological samples were analyzed for mercury. None of these 
samples were more than 10 percent of the FDA level and most were closer to 1 
percent. Even this is a very conservative comparison because only total mercury was 
measured in the tissue and the FDA limit is based on methylmercury (which is generally 
on about 40 to 60 percent of the total in invertebrate tissue). Consequently 
consumption of aquatic organisms from areas around AtoNs is not expected to pose a 
health hazard to humans. 

Mercury Concentrations in Sediments Associated with AtoNs 
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At most locations there was no indication that AtoN batteries resulted in elevated levels 
of mercury in the sediment. Tampa Bay, where there were many batteries and a high 
percentage of broken cases, was an exception. 

The measurement of metals in sediments in Chesapeake Bay, Tennessee River, and 
Puget Sound showed no correlation with proximity to batteries or lighted AtoNs. In the 
Chesapeake Bay the measured mercury concentrations correlated well with physical 
characteristics of the sediment, particularly organic carbon in the sediment. This is a 
common phenomena in certain estuaries were the small size particles associated with 
high organic carbon levels have large surface areas and thus more metal can adhere to 
the surface of the particles. In the Chesapeake Bay the relationship with sediment type 
was the same whether or not batteries were present. Neither the number of batteries 
found, the proximity of sediments to batteries, nor proximity of sediments to lighted 
AtoNs was found to affect sediment mercury concentrations in the Chesapeake Bay 
Prototype investigation. The mercury concentrations in sediments around AtoNs in the 
bay, were well within the range of reference concentrations reported in the literature for 
the portion of the bay investigated. Similarly the concentrations at lighted AtoNs was 
similar to or below the concentrations measured at unlighted (and thus no batteries 
present) AtoNs during the prototype investigation. 

In the Tennessee River investigation elevated mercury concentrations were found but 
associated with sources other than AtoN batteries in the subwatersheds of the river. 
Samples collected within 20 meters of AtoNs, revealed similar sediment concentrations 
regardless of proximity to batteries. Statistical as well as subjective evaluation of the 
data revealed no differences in concentrations between samples close to batteries 
(generally within 10 meters of the AtoN) and samples beyond the area where batteries 
were found. Except where a munitions manufacturing facility in the subwatershed was a 
documented source of mercury, measured concentrations at lighted AtoNs was within 
the range reported in the literature at unaffected areas and measured at unlighted 
AtoNs. Where elevated mercury levels were found, samples located 20 meters or more 
from batteries had similar concentrations to samples adjacent to battery piles. 

There is a relatively extensive body of information of background or reference area 
mercury concentrations in Puget Sound sediments. There has even been a 
background range established for unaffected areas of Budd Inlet, which is the inlet 
where the Puget Sound AtoN Prototype investigation was conducted. All of the 
samples collected at AtoNs, both lighted and unlighted had very similar concentrations 
and were within the established background range for Budd Inlet and Puget Sound. 
Samples were collected within and adjacent to battery piles and at increasing 
differences from the concentrations of batteries. Both statistical tests and qualitative 
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assessments concluded there was no difference in mercury concentrations close to 
batteries compared to locations up to 30 meters away. Similar tests also concluded no 
difference between samples from lighted and unlighted AtoNs. 

In Tampa Bay conditions varied considerably from those observed at the other 
prototype investigations. There were over 200 batteries found at some AtoNs and it 
was not unusual to have over 50 primary batteries per AtoN. Also, a high percentage 
of the batteries were broken, either when they were discarded or subsequently as the 
cases deteriorated. As a result of these conditions, the findings of the Tampa Bay 
prototype investigation indicate that mercury was released from the batteries and some 
accumulated in the sediments. 

The distribution of mercury sediment concentration around the eight lighted AtoNs 
investigated in Tampa Bay showed a very similar pattern. The average concentration 
of samples taken 10 meters or more from the AtoN (where batteries were only rarely 
found) was comparable to concentrations at unlighted AtoNs and the background 
concentration reported in the literature (about 0.06 mglkg). Within 10 meters of lighted 
AtoNs, where most batteries were found, the average concentration of mercury (about 
0.20 mglkg) was about four times background concentration. The average of samples 
collected adjacent to batteries, the concentration measured was even higher (0.25 
mg/kg). 

Potential Environmental Hazard from Discarded AtoN Batteries 

AtoN batteries generally do not pose a hazard to organisms in freshwater or marine 
ecosystems through direct exposure to sediment or water column dwelling organisms 
or through bioaccumulation in the tissue of organisms. However, under certain 
combinations of environmental and AtoN conditions there may be hazard to sediment 
dwelling organisms in the immediate vicinity or batteries (i.e. less than 10 meters). The 
hazard is expected to be low and over a very small area and thus even in extreme 
cases there does not appear to be any hazard at the community level. 

Hazard to aquatic ecosystems was investigated by examining both sediments (because 
as described above they are the most likely pathway of exposure) and tissue 
concentrations of sediment dwelling organisms (because they are the most likely and 
direct receptors). The investigation of sediment focused on the total and 
methylmercury concentrations in sediments around AtoNs. 
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Potential for hazard from mercury in sediments was evaluated by comparing measured 
concentrations at AtoNs to values reported in the literature to cause adverse effects to 
benthic animals and sediment values in reference areas. Possible hazards from 
mercury ingestion and bioaccumulation was evaluated in a similar fashion by 
comparing mercury concentration in animals collected on or near batteries to other 
values as was done for sediments. 

In the Chesapeake Bay mercury concentrations in sediments were below even the 
most protective benchmark concentration [National Oceanographic and Atmospheric 
Administration Effects Range Low (ER-L), which represents the lowest 10 percent of 
concentrations found to produce an effect in sediment dwelling organisms]. All areas of 
all lighted AtoNs had values below the ER-L (0.15 mglkg) even though the values found 
at the unlighted AtoN and values reported in the literature for the area were above 0.2 
mglkg. Consequently in the Chesapeake Bay, it is highly unlikely that mercury from 
AtoN batteries in sediments is affecting sediment dwelling organisms, which represent 
the segment of the marine community most likely to be adversely impacted. 

The mercury concentrations found at AtoNs in the Tennessee River were slightly higher 
than those found in the Chesapeake Bay (average values ranging from 0.1 to 0.4 
mglkg), but they were well below the Effects Range Medium (ER-M), i.e., the 50th 
percentile of reported values showing an effect, of 0.71 mglkg. AtoNs within the 
subwatershed where there were documented sources of mercury were at the high end 
of the range but at other lighted AtoNs average values were below the ER-L. 
Consequently it is unlikely that batteries are causing an adverse effect to sediment 
dwelling and even where background concentrations are elevated, adverse effects do 
not appear to be likely. 

Sediment concentrations of mercury found in Puget Sound were slightly higher than the 
ER-L, ranging from 0.1 mglkg to 0.25 mglkg. This was true for the unlighted as well as 
the lighted AtoN investigated. The samples collected adjacent to batteries were at the 
low end of the range and below the ER-L of 0.15 mglkg. The state of Washington has 
also establish a sediment standard of 0.41 mglkg mercury for sediment quality that will 
result in no adverse effects on biological resources and no significant health hazard to 
humans. All of the areas associated with AtoNs in Puget sound were less than half this 
value. Consequently no adverse effects are indicated. 

The results from Tampa Bay differ somewhat from the findings from the other prototype 
locations with regard to potential impacts to sediment dwelling organisms. The results 
indicate that average concentrations 20 meters or more from the lighted AtoNs are well 
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below even the most stringent benchmarks for protection of sediment dwelling 
organisms [ER-L, and the state No Observed Effects Level (NOEL) of 0.1 mglkg]. In 
the area 10 to 20 meters from the AtoN, the average (about 0.06 mglkg) value is well 
below the NOEL, but about 9 percent of the individual samples exceed the NOEL. The 
average value of the samples within 10 meters of the AtoN (about 0.2 mglkg) was 
above the NOEL, and about 40 percent of the individual samples were above the most 
protective. Between 75 and 100 percent of the individual samples collected adjacent to 
batteries exceeded the NOEL. Approximately half the samples adjacent to batteries 
exceeded the ER-M and the state Probable Effects Level (PEL) of 1.4 mglkg in the 
Alafia River area, which has a higher mercury background do to watershed sources 
and sediment characteristics. However none of the samples collected next to batteries 
exceeded the PEL or ER-M at the mid bay AtoNs. 

The sediment effects levels used for comparison are general and do not take into 
account site specific conditions such as species present, sediment characteristics, or 
bioavailability of mercury. Such general effects levels tend to be more protective than 
levels developed for specific conditions and areas. Even using possible overprotective 
effects levels for comparison, the implication of the sediment concentration findings are 
that benthic species density and diversity could be reduced to a measurable extent in 
the immediate vicinity of the batteries. The could also be some effects on community 
parameters within 10 meters of AtoNs. However there is very little potential for 
environmental hazard beyond 10 meters from AtoNs. The effects anticipated adjacent 
to batteries and to a lesser extent within the 10 meter radius are not expected to be 
acute (e.g., mortality or gross histopathologic effects). At the most, only chronic effects 
(e.g., measurable reduction in reproductive rate) would be expected and since the 
effects would be over such a small area no overall community or even population 
impacts would be expected. 

Investigation of mercury concentrations in tissues of marine organisms in Chesapeake 
and Tampa Bays was limited to collection of species of opportunity. Animals attached 
to batteries and the AtoN structure were analyzed and compared to background 
samples reported in the literature and at unlighted AtoNs. In the Chesapeake the 
samples collected on batteries and attached to lighted AtoNs were similar to specimens 
collected at the unlighted AtoN and within the range of background values reported in 
the literature. The values were also below concentrations reported in the literature 
associated with adverse effects. However the comparisons were limited because the 
same species could not be collected at every location and there were not values 
reported in the literature for all species collected. 
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The results of tissue analysis from Tampa Bay were generally similar to the findings 
from Chesapeake Bay. Tissue levels were generally below values considered 
background and below levels reported in the literature as being associated with 
adverse effects. The findings did differ from those in the Chesapeake in that there was 
an indication that animals attached to batteries often had higher tissue concentrations 
than organisms of the same species attached to AtoN structures. All of these findings 
are qualitative and inconclusive because there were over a dozen species collected, 
most of which had no background values reported in the literature or comparable 
samples at unlighted AtoNs. 

Based on the indication of possible elevated levels of animals close to batteries found 
in Tampa, more rigorous biological investigations were conducted in the Tennessee 
River and Puget Sound. Large amounts of sediment was collected and seived for 
organisms from the areas where sediment for mercury analysis was collected (i.e. at 
multiple locations at batteries and in a random pattern around the,AtoN). The animals 
form these locations were analyzed for mercury. This approach allowed comparison of 
mercury levels in the same species in relation to proximity to batteries. 

In the Tennessee River, two species were collected at almost all locations so the 
possible effects of mercury from batteries on sediment dwelling organisms from could 
be made on a species basis. The investigation revealed no elevated tissue 
concentrations compared to levels known to cause effects or background 
concentrations for the area. The spatial cover of the sampling and collocation with 
analytical samples permitted an evaluation of sediment concentration distribution. This 
evaluation showed no correlation with proximity to batteries or sediment concentrations. 
The lack of similarity with sediment concentrations is attributable to the very low 

concentrations in media and the high natural variability in sediment and biological 
tissue. 

The biological investigation for Puget Sound revealed almost identical conditions to 
those seen for the Tennessee River. The number of species collected were more 
diverse but general comparisons could be made. There was no indication of elevated 
tissue concentrations relative to batteries, background concentrations, or levels known 
to cause effects. Based on these findings it seems clear that mercury from batteries is 
not affecting biota at the AtoNs included in the Puget Sound or Tennessee River 
investigations. 

These results are supported by the low percentage of methylmercury found in 
sediments at all AtoNs investigated. The highest percentage methylmercury found was 
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1.2 percent, and the vast majorities of samples were below 0.6 percent. These values 
are at the extreme low end of the range reported in the literature for unaffected sites. 
Thus bioavailability of mercury from batteries is low and hazard to aquatic organisms is 
low. 

Applicability of Results 

In combination with the laboratory examinations, the four prototype investigations 
(Chesapeake Bay, Tampa Bay, Tennessee River, and Puget Sound) examined a wide 
range of AtoN types and environments. The conditions examined represent most, but 
not all, of the situations where lighted U.S. Coast Guard AtoNs exist. There were 
commonalties in results among the different locations, permitting general conclusions. 
As discussed below, even though some findings varied among prototype locations, the 
entire range of results was well below levels known to produce hazard to humans or the 
environmental. Therefore, the general conclusions regarding the absence of a hazard 
can be drawn and apply to virtually all AtoNs. 

The general conclusions may not apply to coral and endangered habitats, floc, and 
areas where the total organic carbon is high and the sediment grain size is small. 
These exceptions are due to (1) the absence of data for coral environments (they were 
not sampled), (2) the elevated levels observed in floc, and (3) the elevated levels 
observed in samples where the total organic carbon was high and the small grain sizel. 

Also, unusual conditions at some of the AtoNs examined indicate environmental factors 
or AtoN conditions that may represent a higher-than-normal hazard potential. Based 
on the findings of the prototype investigations, site specific consideration of hazards 
should be considered at AtoNs with hard substrate (i.e., other than silt, sand, or mud) 
where a large number of primary batteries were used and discarded at the site. The 
presence of hard substrate increases probability of broken batteries and accumulation 
of fine particles and high biological activity. 

Certain trends were consistently observed during the prototype and laboratory 
investigations which substantiate general conclusions, however site specific conditions 
which may cause variations from general conclusions were noted. 

The potential hazard posed by AtoN Batteries is generally limited to mercury and in 
aqueous environments. Sediments and aquatic biota are the only media of concern. 
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Appendix A: Table S-3 
1 AtoN NamelLocation I I Sample I STDDEV I N 

I I I (~ercury) I I 
Chesapeake Bay 

Bodkin Point Battery 
Far 
Near 

Greenbury Point Lt Battery 
Far 
Near 

South River Far 
Near 

Unlighted Near 

TAMPA BAY 
Alafia River Rear Far 0.074 0.0167 5 

Near 0.078 0.0295 5 
Battery 2.700 1 

Alafia River Front Far 0.050 0.0000 5 
Near 0.250 0.2800 4 

C Cut Range Front Battery 0.170 0.1131 5 
Far 0.050 0.0000 5 
Near 0.090 0.0735 4 

C Cut Range Rear Battery 0.050 n/a 5 
Far 0.050 0.0000 1 
Near 0.050 0.0000 4 

E Cut Range Front Battery 0.920 nla 1 
Far 0.070 0.0447 4 
Near 0.535 0.1 888 5 

E Cut Range Rear Battery 0.180 n/a 1 
Far 0.076 0.0581 5 
Near 0.295 0.2726 5 

3 Cut Range Front Far 0.084 0.0760 5 
Near 0.168 0.2092 4 

3 Cut Range Rear Far 0.050 0.0000 4 
Near 0.053 0.0050 2 

3adsen Point #8 Far 0.050 nla 1 
Near 0.053 0.0050 3 

3adsen Ppoint #10 Far 0.050 0.0000 4 
Near 0.050 0.0000 4 
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Far 
Near 
Battery 

Patton Island Upper Far 
Near 

Patton Island lower Far 
Near 
Battery 
Far 
Near 
Battery 
Far 
Near 

Chickamauga Unlighted Far 
Near 

Lake Nickajack Area Far 
Near 0.073 0.0287 4 

PUGET SOUND 
Olympia Channel Lt Battery 0.140 n/a 1 

Far 0.193 0.0556 1 
Near 0.238 0.1 968 4 

Olympia Inner Front Range Battery 0.100 n/a 5 
Far 0.250 0.0707 4 
Near 0.260 0.1 140 5 

Reference - Unlighted Far 0.168 0.0655 2 
Near 0.190 0.01 73 5 

* All values (.05) are reported as the observed level (even though this value is in fact the detection limit 
in order to perform calculations on the data (such as estimating a standard deviation). The effect is to 
consetvatively bias the resulting estimates. 
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Appendix B: Superfund Sampling Locations 

Morton Beverly Site 

The Morton Beverly Investigation (CHZM Hill, 1993a), was a state hazardous waste site in 
Massachusetts. Tidal and subtidal areas in the Danvers River, which is a tributary of 
Massachusetts Bay, had elevated levels of mercury. The sampling plan was designed and 
implemented to determine the risk, extent of contamination, and area of sediments requiring 
mitigation. 

Sullivan's Ledge 

Sullivan's Ledge (Metcalf & Eddy, 1991) was a CERCLA investigation of a freshwater wetland 
contaminated with PCB. The sediments were the focus of the investigation and samples were 
collected not only to evaluate the extent of risk, but also to delineate the area requiring 
excavation and remediation. 

Pine Street 

The Pine Street investigation (Kappleman, 1993) was an evaluation of a Lake Champlain Canal, 
declared a CERCLA site due to contaminated sediments and groundwater. Sampling was done in 
the canal to delineate the extent of contamination and degree of human health and ecological 
risk. 

Bay Drum Wetland Impact 

Sediments were sampled in wetlands (1) to evaluate the ecological status of wetlands associated 
with the Bay Drums, Peak Oil, and Reves southeastern hazardous waste sites near Tampa Bay 
and (2) to identify the possible sources of toxicity (EPA, 1993~). A total of 12 samples were 
collected, 10 from three wetland test sites (affected areas or hot spots) and 1 from each of two 
reference stations. 

Ice Creek 

This study represents an impact assessment rather than a risk assessment. The study site was 
a small stream in southeastern Ohio (EPA, 1993a). The stream received long-term waste 
discharges from a coke production facility before closing in the 1980s. The study included 
examinations of the surface water and sediment chemistry for organic and inorganic chemicals, 
as well as aquatic biota. 

Commencement Bay 

An ecological assessment of Commencement Bay, Washington, was performed near shorehidal 
flats areas (EPA, 1993b). Field studies were designed to document the extent of sediment 
contamination and adverse biological effects, including sediment toxicity, alternations to benthic 
macroinvertebrate assemblages, chemical residues in tissues of crab and English sole, and liver 
lesions in English sole. The study approach was based on three premises: (1) site-specific field 
data were needed to establish cleanup goals, (2) no single biological indicator could be used to 
define areas of risk, and (3) adverse biological effects were linked to sediment contamination, 
and chemical-biological relationships could be characterized empirically. The site was divided 
into nine study areas, depending on industry and associated waterways. A total of 53 sample 
stations were established. 
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Eagle Harbor 

CH2M HILL conducted a remedial investigation (CH2M Hill 1989) of sediment contamination in 
Eagle Harbor, a 2-square-km embayment in central Puget Sound, on the eastem border of 
Bainbridge Island. The contaminants of concem included polynuclear aromatic hydrocarbons 
and metals with probable sources including boat repair facilities and other types of shipyard 
activities (including Navy ship work during the war), marinas, and an 80-year-old wood-treatment 
facility. Sediment sampling was conducted over a 1-year period and included collection and 
analysis of sediment from subtidal and intertidal areas using a phased approach. Sediment was 
collected for screening-level analysis in a 20-acre area, primarily in areas not included in prior 
studies, followed by detailed studies in the subtidal and intertidal areas of concem and at 
background sties. Subtidal samples were collected using a "van Veen grab," and intertidal 
samples were collected using trowels and/or shovels. Analyses included VOCs, SVOCs, PAHs, 
chlorophenols, metals and conventional analysis (e.g., TOC, grain size), benthic infauna, and 
bioassays. 

Florida Sediment Survey 

Sediment studies were conducted in Florida's coastal waters as part of the sediment standards 
program (MacDonald, 1993). The chemical measurements taken were organized in a database 
according to 20 general geographic areas. Samples were collected from the entire coastline, 
within 1 linear meter of the seashore. 

Lake Martin Sediment Survey 

As part of an Administrative Order, sediment samples were collected in a 61 3-acre area of Lake 
Martin, Alabama, to determine whether solids from nearby WVVTP had been discharged (CH2M 
Hill, 1993b). A total of 43 sediment samples were analyzed for metals to determine whether 
sediments contained constituents similar to the solids from WEPT. 

Seal Beach 

Seal Beach National Wildlife Refuge Project was a voluntary investigation conducted for the US 
Navy (SWDIV 1992). The presence and magnitude of possible chemical contaminants in 
sediments and key indicator biota was studied. A total of three samples were collected in a 20- 
acre intertidal zone along the California coastline, to confirm the presence of hazardous waste 
contamination. Sample collection was based on a 400-to-500-foot wide spaced grid system in 
the 20-acre area. 
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Appendix C: 

Note: Establishment o f  Effects Level Criteria 
There are a variety of complexities in establishing a reliable relationship between the measured level of a contaminant in 
sediment and a measurable biological effect due to that contaminant affecting the sunounding aquatic environment. Uptake 
(and therefore, effects) of sediment-associated contaminants is largely a function of bioavailabillty. Bioavailabili is strongly 
influenced by an array of physical, chemical, and biological factors in the sediments; that is, the contaminant can be 
adsorbed at particulate surfaces, bound to organic matter, sulfide-bound, matrix bound, or dissolved in the interstitial water. 
The relative bioavailability of trace metals associated with these phases has the effect of hindering the prediction of effects, 
based upon bulk sediment chemical analyses. 

Ideally, sediment qualty criteria guidelines should be developed from detailed dose-response data which describe the acute 
and chronic toxicity of individual contaminants to sensitive life stages of aquatic organisms. Unfortunately, insufficient data 
are currently available to support the derivation of numerical sediment quality guidelines using the ideal approach. Only a 
limited number of controlled laboratory studies (i.e., spiked-sediment bioassays) have been conducted to assess the effects 
of sediment-associated contaminants on estuarine and marine organisms. Many more studies are available that match 
sediment chemistry to their corresponding biological effects data. This has led to other methods of developing sediment 
q u a l i  criteria. 

National Status and Trends Program Approach (NSTPA) 
Overall Approach 

V\Mh no nationally adopted, official effects-based standards available, NOAA developed a guidance for interpreting sediment 
data. A three-step approach was followed to complete the evaluation: 

(1 ) Report Review 
(2) Determination of Contaminant Effects Ranges 
(3) Evaluation of the NSBT Program Sediment Data Relative to the Effects Ranges. 

Report Review 

The first step invoked the compilation and review of available information in which estimates of the sediment concentrations 
of chemicals associated with adverse biological effects were determined or could be derived. Some reports included 
controlled laboratory studies of effects of sediments spiked with individual chemicals. Others included field studies that 
matched chemical and biological measurements. Calculations of unacceptable concentrations based upon theoretical 
partnioning principles were considered (Long and Morgan, 1991 .). 

Determination of Contaminant Effects Ranges 

The second step included screening the data by examining the degree of agreement between the biological and chemical 
data, sorting the remaining data in ascending order, and determining ranges associated with adverse effects. In order to 
develop a preponderance of evidence, data compilation and analysis was as inclusive as possible and no weighing was 
given to data derived from one approach or another. In addition, data derived in freshwater and sakater  were merged and 
treated equally, despite the possibility that bioavailabillty may differ between the two regimes and the concentration levels 
may affect the two different ecosystems differently (Long and Morgan, 1991). 

Approximately 150 reports were reviewed for possible use, and about half were incomplete for the purposes of this analysis, 
and not used. An example of an incomplete data set is one that has no biological data to accompany the sediment chemistry 
data for that report. The data from the remaining 85 reports were assembled. 

The reports were then subject to a screening step, where no reports were considered where the contaminant was not likely a 
contributor to the gradient in biological effects. These included studies where the investigators observed high concentrations 
of other harmful compounds that could have led to the observed biological effects. It is important to note that the screening 
step was not performed to force consensus where none existed. It was performed before the data were sorted, so that L 
was impossible to have a priori knowledge of the consensus range (Long and Morgan, 1991). 

The data that remained following this screening step were from studies in which effects were either predicted or observed in 
association with increasing concentrations of the contaminant levels measured in the sediment. Then they were sorted in 
ascending order of the contaminant levels in the sediment. The sites which made up the list were located throughout the 
United States in both saline and freshwater environments. The final sample size used for mercury and lead were 32 and 49, 
respectively. Two values were determined from the remaining data for each chemical: an ER-L and ER-M. 

ER-L - Effects Range Low 
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The ER-L level represents the lower 10-percentile concentration level of the sorted data set. In other words, it is the level 
measured in the sediment below which adverse biological effects were measured in the aquatic environment 10% of the time 
(Long and Morgan, 1991). It may be thought of an approximation of the concentrations at which adverse ecological effects 
were first detected. The calculation of percentiles of the data help eliminate the undue influence of a single (possibly outlier) 
data point upon the establishment of the ER-L and ER-M ranges. For the contaminants of concern, the ER-L for mercury is 
0.1 5 pprn, while the ER-L for lead is 35 pprn. 

ER-M - Effects Range Median 

The ER-M level is similar to the ER-L level, except that it corresponds to the mercury level measured in the sediment below 
which adverse biological effects were measured 50% of the time (Long and Morgan, 1991). Both the ER-L and ER-M values 
have been determined objectively because they simply represent percentile points where sediment levels can be attributed 
to ecological health effects. The ER-M levels for mercury and lead are 1.3 ppm and 110 ppm, respectively. 

Evaluation of the NSaT Program Sediment Data Relative to  the Effects Ranges 

The third step in the National Status and Trends Approach compared the ambient sediment chemistry data from the NS&T 
Program with the respective ranges in chemical concentrations apparently associated with observations and effects. 
Contaminant field measurements conducted for the AtoN battery project can be compared w l h  background levels and with 
the ER-L and ER-M levels in order to make conclusions about the possibility of environmental harm due to battery disposal. 
However, it should be noted that NOAA clearly states that the ER-L and ER-M concentrations may be used by others as 
guidance in evaluating sediment contamination data, but there is no expressed or implied intent of establishing these values 
as official NOAA standards. 

Strengths of the National Status and Trends Program Approach 

There are several advantages to the methodology used in the NSTPA. One of the most important beneiits is that it provides 
a weight of evidence approach to the assessment of sediment quality. Numerous biological effects-based approaches were 
employed for determining associations between chemical quality and biological effects. This adds to the credibility of the 
resulting guidelines. 

For both mercury and lead, the degree of confidence in the ER-L estimate is considered by NOAA to be moderate, while the 
degree of confidence in the ER-M estimate is considered by NOAA to be high. Wnh respect to mercury, there are clusters 
around the 0.15 and 1.3 pprn values, suggesting that these values are supported by a preponderance of evidence. A 
relatively large amount of data exist for lead to relate sediment concentrations with measures of effects (Long and Morgan. 
1991). 

Another main advantage of the NS&T approach is that it can be conducted with existing data, and no additional field work or 
laboratory investigations are required. But at the same time, the database is expandable to encompass data collected from 
additional studies. In addition, the method facilitates the identification of ranges of contaminant concentrations which provide 
a means of determining the probability of 0bse~ ing  adverse biological effects at a given contaminant concentration. 

The NSTPA has been extensively reviewed by experts from across North America. It has been peer reviewed and been 
selected for incorporation into an EPA sediment classification document. Also, it has been adopted and/or modified for 
implementation by a variety of states (MacDonald, 1993). 

Weaknesses of the National Status and Trends Program Approach 

The main limitation of this approach is associated with the quality and compatibility of the available data. The data were 
often generated using different analytical procedures in numerous laboratories and considered many species and locations 
across the United States. Therefore, information on a wide variety of sediment types (i.e., with different particle sizes and 
concentrations of substances that influence bioavailability) were combined, and may have resulted in unknown biases. This 
amalgamation of the data may have resulted in the interpretation of responses as being attributable to a single contaminant 
when, in fact, synergistic and/or additive effects were actually driving the response. The shortcomings may be compounded 
by locations where only a moderate amount of data exists, or only acute toxicity data are represented, and could result in 
inappropriate guidelines. 

Florida Sediment Q u a l i  Assessment Guidelines /SQAG) 
Overall Approach 

Several modifications were made to the NSTPA by the Florida Department of Environmental Regulation in order to increase 
its applicability to Florida. These modifications are designed to increase the quantity and suitability of data used to evaluate 
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the biological significance of sediment-associated contaminants. This was done by incorporating data from Florida and other 
southeastern areas and recent data from elsewhere in North America, to increase the level of internal consistency in the 
database. The procedure developed by the Florida DER will subsequently be referred to as the Weight of Evidence 
Approach, or M A .  

One of the principal limitations of the original NSTP database on the biological effects of sedimentassociated contaminants 
is its bias toward data derived from studies in northeastern and western coastal areas of the country. To address this, a 
major initiative was undertaken to expand the original NSTP database. Investigators in the field of sediment quality 
assessment located in the Gulf coast and southern Atlantic coast states were contacted and asked to identify studies they 
had conducted that contained matching sediment chemistry and biological effects data. Over the course of the study, more 
than 300 publications were retrieved and evaluated to determine their suitability for use in the derivation of the SQAGs. 
Acceptable data sets were integrated into the databases. 

Derivation of Numerical Sediment Quality Assessment Guidelines 

Each entry in the database was assigned an 'effectslno effects" descriptor, based on the degree of concordance between 
the sediment concentration of the contaminant and the endpoint measured in the investigation. Those labeled 'effects" 
comprised a database called BEDS (Biological Effects Data Set) in which specific adverse biological effects (as indicated 
from the results of sediment toxicity bioassays or benthic invertebrate community assessments) were observed at some of 
the sites samples. A separate data set was also established called NBEDS (No Biological Effects Data Set). These entries 
consisted of data from bioassays in which exposure of aquatic organisms to test sediments did not result in significant 
biological effects (MacDonald, 1993). 

NOEL - No Observed Effects Level 

Concentrations of sediment-associated contaminants below the No Observed Effects Level (NOEL) are not considered to 
represent significant hazards to aquatic organisms. The level was defined by using a two-step process. First, a Threshold 
Effects Level (TEL) was calculated, and is considered to represent the upper limit of the range on sediment contaminant 
concentrations that is dominated by no effects data entries. The TEL was calculated as follows (MacDonald, 1993): 

TEL = d (BEDS-L) x (NBEDS-M) 

where: 

TEL - - Threshold Effect Level 
BEDS-L - - lsm percentile concentration in the biological effects data 

set; 
NBEDS-M - - 50" percentile concentration in the no biological effects 

data set. 

The mathematical expression represents the geometric mean of BEDS-L and NBEDS-M, and is used because these data 
are not necessarily normally distributed. A safety factor was applied to the TEL to estimate a no observed effects level 
(NOEL) for the contaminant (MacDonald, 1993): 

NOEL - - TEL I SF 

where: 

NOEL - - No Observed Effect Level 
SF - - Safety Factor = 2 

Application of this safety factor was considered to provide a pragmatic means of compensating for the limitations on the 
database with respect to the lack of chronic toxicity data, and a resulting bias toward acute toxicity data. The NOEL is 
considered to represent the upper limit of the no effects range of contaminant concentrations. The resulting NOEL levels for 
mercury and lead are 0.1 ppm and 21 ppm, respectively. 

PEL - Probable Effects Level 

The probable effects level (PEL) is defined as the lower limit of the range of contaminant concentrations that are usually or 
always associated with adverse biological effects. The procedure utilized to calculate the PEL is designed to define a range 
of concentrations that is dominated by entries from the BEDS. W h i n  the probable effects range, concentrations are 
considered to represent significant and immediate hazards to aquatic organisms. The PEL was calculated as follows 
(MacDonald, 1993): 
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PEL 

where: 

d (BEDS-M) x (NBEDS-H) 

PEL - - Probable Effects Level 
BEDS-M = sorn percentile concentration in the biological effects data 
set; 
NBEDS-H - - 85rn percentile concentration in the no biological effects 

data set. 

If there were a total of 100 entries in each of the data sets, then the PEL would define the lower limit of a range of 
concentrations within which there would be, on average 50 entries from the BEDS and 15 entries from the NEEDS. This is 
predicted to be the case because the PEL is calculated as the geometric mean of the 5om percentile of the effects data set 
and the 85rn percentile of the NEEDS. The geometric mean is used to account for uncertainty in the distributions of the data 
sets. The PEL levels for mercury and lead are 1.4 ppm and 160 ppm, respectively. 

The range of concentrations that could, potentially be associated with biological effects (i.e., possible effects range) is 
bounded on the lower end by the NOEL and on the upper end by the PEL. Wtthin the range, adverse biological effects are 
possibe, however, it is difficult to reliably predict the occurrence, nature, andlor seventy of these effects. Site-specific 
conditions are likely to control the expression of toxic effects at these locations. 

Strengths of Sediment Quality Assessment Guidelines 

The %A is supported by a comprehensive database on the biological effects of sediment-associated contaminants. It 
provides a compelling rational for placing a high degree of confidence on the resultant guidelines. By considering matching 
sediment chemistry and biological effects data from studies conducted in the field, the influence of mixtures of chemicals in 
sediments is incorporated from studies conducted in the resultant SQAGs. A large number of data were conducted from 
studies conducted in the southeastern United States (including Florida). Therefore, the resulting guidelines are probably 
most appropriate for implementation in Florida. 

In addition, the procedure considers both BEDS and NBEDS for each chemical constituent, and does not rely heavily on 
individual data points. Thus, outliers do not carry much weight in the overall guidelines derivation process. 

Weaknesses of the Sediment Quality Assessment Guidelines 

Many of the weaknesses of the NSTPA also plague the WEA. For instance, it is not possible to express the guidelines in 
t e n s  of the factors that influence the bioavailabili of these contaminants. The reason is that there is little comprehensive 
information with which to reliably predict the bioavailability of sediment-associated contaminants. 

In addition, the method does not fully support the quantitative evaluation of cause and effect relationships between 
contaminant concentrations and biological responses. A wide variety of factors other than concentrations of the contaminant 
under consideration could have influenced the actual response observed in any situation. Only limited data exists on the 
chronic responses of marine and estuarine organisms to sediment-based contaminants. This should be recognized as a 
limitation to the approach. 

However, the results of the evaluation indicate that SQAGs developed using the approach procedure outlined here are likely 
to be appropriate tools for conducting assessments of sediment quaky in Florida. However, care should be exercised in 
applying these guidelines. 

Summary 

The chart below summarizes the National Status and Trends guidelines as well as the SQAG guidelines: 

Mercury 10.1 10.15 11.3 11.4 

Contaminant NOEL 
(PPm) 

Lead 

ER-L 
(PPm) 

21 

ER-M 
( P P ~ )  

35 

PEL 
(PPm) 

110 160 
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PRIORITY RANKING PLAN FOR ATON BATTERY RECOVERY 

1.0 Introduction 

The U.S. Coast Guard maintains approximately 12,000 fixed' lighted aids to 
navigation (AtoN) in the major rivers, coastal waters and adjacent shorelines 
of the United States, its territories and possessions. From the 1960's to the 
mid-1 980's, most lighted AtoN were powered by disposable "primary" 
batteries that contained small amounts of mercury. During this period, many 
spent batteries were disposed of at the AtoN. These batteries also enterea 
the environment as a result of AtoN being destroyed by collisions, storms, 
floods and vandals. 

The Coast Guard has undertaken the following steps to address this 
problem: 

Reduced the number of batteries used by converting the 
vast majority of lighted AtoN to solar power. 

Implemented policies prohibiting improper disposal and 
creating a battery tracking system to account for every 
battery used. 

Begun a systematic, phased program to recover lost 
batteries nationwide.. 

The Volpe Center has provided technical and scientific assistance to the 
Coast Guard in its recovery effort. This document presents the methodology 
and results of a model developed to priority rank aquatic and terrestrial AtoN 
sites for survey and possible recovery operations. The rankings are based on 
objective criteria, and are intended to assist Coast Guard decision makers 
choose where to concentrate limited resources in a multi-year effort. 

The priority ranking of an AtoN site is not proof that batteries are located at 
the site, or a recommendation whether any batteries found should or should 
not be recovered. The ranking model relies on proiections of historic battery 
consumption at fixed lighted AtoN and implicitly assumes that the batteries 
used were left at the site. To date, the prototype survey and recovery 
investigations, as well as Coast Guard survey efforts, have found that 

3 
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approximately 4 0 %  of fixed lighted AtoN sites are free of batteries. 
Environmental factors that we recommend be considered before recoveries 
are undertaken at AtoN sites are discussed in the companion study titled 
Vobe Scientific Assessment of Coast Guard AtoN Batteries. 

2.0 Scope 

The analysis consists of t w o  sections: 

a Priority Ranking Model that applies the extracted or projected 
characteristics of individual fixed lighted AtoN sites against 
quantitative operational measures of attributes we selected to 
represent four primary criteria discussed below. Every fixed lighted 
AtoN in the ATONIS data base is scored and ranked relative to  all 
other sites. Individual sites are then assigned to small geographic 
"clusters" and each AtoN is placed in one of five priority categories 
based on the combined score of nearby sites which reflect the 
individual and local priority of an AtoN, and; 

Priority Ranking Maps that graphically present the location and 
concentration of fixed lighted AtoNs based upon the five priority 
categories by Coast Guard District and State. These priorities were 
assigned by the ranking method described in Appendix II. These are 
intended to assist the Coast Guard plan their survey and recovery 
operations. 

The priority ranking model integrates data from the Coast Guard's internal 
AtoN management information system called ATONIS. ATONIS information 
on 12,075 fixed lighted AtoN was integrated with oceanographic data 
provided by the National Oceanographic and Atmospheric Administration 
(NOAA), and population data from the U.S. Census Bureau to  compile the 
score of each site. ATONIS provided descriptive data on the name, location 
and light characteristics of AtoN currently in use. The priority ranking model 
permits rankings to  be updated based on new ranking criteria or information 
about the attributes of AtoN sites. Table I (below) provides a location 
summary of fixed lighted AtoN in each Coast Guard District by state and 
territory. 

The priority ranking model does not rank "floating" lighted AtoNs and does 
not include former or other AtoN sites not listed in ATONIS. Floating lighted 
AtoN (buoys) were excluded from this study because: 

1. They generally use much less power, and therefore few batteries. 

Volpe National Transportation Systems Center 
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2. Buoy siting is not always precise. Even if batteries were lost from a 
floating AtoN in the past, the AtoN is presently unlikely to be at the 
same exact location. Differential Global Positioning System (DGPS) 
technology will likely reduce future siting variance, but will not 
increase the chance of finding past battery losses. 

3. Floating AtoN are normally serviced aboard larger vessels where 
their batteries are changed and returned to port for disposal. 
Fixed lighted AtoN are more often serviced from boats or 
shore, in some cases making return transport of batteries more 
difficult. 

4. Buoy batteries are normally installed inside of a sealed 
compartment. If the aid is knocked down or sunk, the batteries 
are usually recovered with it. 

Volpe National Transportation Systems Center 
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'able I: AtoNs By District and State 
Number of Fixed lighted AtoNs in Each District 

itate 
AK 
AL 
AR 
CA 
CT 
DE 
FL 
GA 
HI 
I A 
IL 
IN 
KY 
LA 
MA 
MD 
ME 
MI 
MN 
MO 
MS 
NC 
ND 
NH 
N J 
NY 
OH 
OK 
OR 
PA 
RI 
SC 
TN 
TX 
V A 
VT 
NA 
WI 
NV 
otal 

11 13 14 17 Total* 
61 9 61 9 

243 
293 

570 570 
129 
109 
1534 
286 
1 45 
71 
299 
74 
163 
894 
123 
525 
106 
357 
109 
147 
259 
744 
12 
2 

289 
297 
156 
10 

526 526 
90 
32 

293 
281 
71 6 
584 
2 

504 504 
184 
120 

570 1030 145 619 11897 
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Table I (continued) 

Fixed AtoNs By Location and District 

Location 4 
American 

Somoa 
Cuba 
Guam 
lsla De 
Culebra 
lsla De 

Vieques 
Johnston 

Atoll 
Kwajalein 

Atoll 
Navassa 

Island 
Palau 
Puerto 
Rico 
Rota 

Saipan 
St. Croix 
St. John 

St. 
Thomas 
Tinian 
Total 0 

9 11 13 14 17 Total 
7 

Grand 681 1972 2180 2010 2135 2135 699 1030 179 619 12075 
Total 

Volpe National Transportation Systems Center 
Priority Ranking Plan for AtoN Battery Recovery 



E n c l .  ( 2 )  t o  COMDTINST 16478 .12  

3.0 Ranking Criteria 

To perform the priority rankings, we selected objective criteria based on data 
collected in the Scientific Assessment that we believe reasonably measure 
the most commonly expressed concerns about discarded AtoN primary 
batteries. As discussed in the Scientific Assessment, no evidence of actual 
harm to people or the environment was found that could be directly 
attributed to  discarded AtoN batteries. We nonetheless felt' it appropriate 
that the selected criteria reflect potential and perceived effects as well as 
actualities to ensure that primary concerns are adequately addressed in the 
Coast Guard's decision making process. 

3.1 Potential Human Health Effects 

For the purposes of this study, we concentrated on three potential mercury 
exposure pathways from discarded AtoN batteries: 

Inhalation from exposed mercury or intentional/accidental 
burning of a battery; 
Ingestion by drinking mercury contaminated water; and 
Uptake through eating fish with mercury levels above Food and 
Drug Administration maximums. 

The site attributes selected to  indicate the potential for human health effects 
are the projected number of batteries (total mercury potential), the bottom 
type (indicative of the potential for broken batteries) and sediment type 
(indicative of the potential for mercury retention and Methylization), whether 
the site is terrestrial or under water (indicative of the potential for human 
contact), the proximity of the AtoN site to population concentrations and its 
salinity (indicative of possible use as a drinking water supply). 

3.2 Potential Environmental Quality Effects 

The concern is that discarded AtoN batteries could potentially affect 
environmental quality by contaminating biological habitat. Additionally, as 
discussed in the Scientific Assessment, some aquatic areas may be 
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particularly conducive to the methylation process. Habitats such as oyster 
beds and very fine-grained sediments are high priorities for battery removal 
because they appear more likely to  provide opportunities for methylmercury 
formation. 

The site attributes selected to indicate the potential for environmental 
effects are the same ones used to predict the potential for human health 
effects, except that we are not concerned with a site's potential for use as a 
drinking water supply. The model gives additional weight to  sensitive habitat 
sites with clay, silt or other fine grained bottom/sediment types, reflecting 
their potential for methylmercury formation. 

3.3 Potential Selected Public Recreation lmpacts 

The concern is that recreational diving and swimming could be diminished if 
they are avoided due to the presence of discarded AtoN batteries, or if the 
batteries lower the aesthetic appeal of the location. In the unlikely event of 
a direct release of battery contents into a recreational swimming or diving 
area, there may be short term potential for mercury exposure in the 
immediate vicinity of the battery. Additionally, recreational divers in popular 
areas (such as the Florida Keys) could come upon batteries in shallow depths 
around fixed lighted AtoN, degrading the diving experience. 

The site attributes selected to indicate the potential for public recreation 
impacts are the projected number of batteries and location in potential 
swimming or diving areas (shallow coastal depths, certain bottom types). 

3.4 Potential Selected Private and Commercial Fishing lmpacts 

The concern is that discarded batteries could reduce the number of fish 
taken from around AtoN sites or make fish from a particular area less 
appealing to  consumers concerned about contamination. As discussed in the 
Scientific Assessment, tissue samples from biota on and near AtoN showed 
mercury levels consistent with "background" measures and are unlikely to  be 
harmful. Nonetheless, the perception that marine life could be contaminated 
by the batteries could alter fishing and consumption patterns. 

The site attributes selected to indicate the potential for private and 
commercial fishing impacts are the projected number of batteries and 
location in potential fishing areas (deeper near-coastal depths, certain bottom 
types). 

Volpe National Transportation Systems Center 
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The four criteria, the attributes selected for characterization and the 
quantitative measures used to score each site are summarized in Table II 
below. The Technical Appendix contains more detail of the ranking 
mechanisms. 

4.0 Priority Categories 

Once completed, the ranking list was divided into five priority categories that 
may be used as a guide for planning survey and recovery operations. Priority 
1 sites are those with the highest scores (sum of their operational measures) 
reflecting the attributes of the four primary criteria. Priority 5 sites are those 
with the lowest sum scores. Some generalities of sites within the five 
priority levels: 

Priority 1 Sites - Generally, these are freshwater, very shallow or terrestrial 
sites with high projected numbers of batteries in areas of dense population. 
The attribute driving these high scores is the possibility that the AtoN may 
be located in or near sources of drinking water. These may also be sites 
with fine grain sediments conducive to methylmercury formation. 

Priority 2 Sites - Similar to  priority 1 sites, these locations are in fresh water 
areas, nearer to  residential areas. The major distinction between these sites 
and priority 1 is the estimated number of batteries at the location. 

Priority 3 Sites - Priority three sites generally are found in both saltwater and 
freshwater environments. If they are in freshwater environments they are 
characterized by having a low expected number of batteries, or the locations are 
relatively isolated from nearby populations. The AtoNs rated in this category 
may be in marine environments that are particularly sensitive - such as inter-tidal 
areas or "wetlands". The many fixed AtoNs on shore may be assigned this 
priority due t o  their increased potential for exposure. 

Priority 4 Sites - Priority 4 sites are usually located in salt-water environments 
where population concentrations are low, and the expected number of batteries 
at the locations are relatively low as well. 

Priority 5 Sites - A t  these locations all the risk factors are minimized: the locations 
have few batteries, they are in salt water environments, they are over 5 miles 
from residential populations, and they are not in a sensitive environment. 

Volpe National Transportation Systems Center 
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Table II - Summary of Selected Ranking Criteria, Their Attribi 
b 

- 

I 

I Potential for Environmental 

Potential for Public 
Recreation Impacts 

Potential for Private and 
Commercial Fishing 
lmpacts 

SELECTED ATTRIBUTES 

- Potential total mercury 
in sediment. 

- Potential percent 
methylmercury. 

- Proximity to 
population. 

- Potential recreational1 
commercial fishing 
use. 

- Potential swimming1 
diving use. 

- Potential freshwater 
drinking supply. 

- Potential total mercury 
in sediment. 

- Potential percent 
methylmercury. 

- Potential sensitive 
aquatic habitat. 

- Potential swimming1 
diving use. 

- Potential private1 
commercial fishing 
use. 

ss and Measures 

OPERATIONAL MEASURES 

- Bottom type and 
sediment character. 

- Projected number ,and 
condition of batteries. 

- Proximity to population. 
- Water depth and salinity. 
- Projected grain size and 

Total Organic Carbon of 
sediment (for percent 
methylmercury). 

- Bottom type and 
sediment character. 

- Projected number and 
condition of batteries. 

- Water depth and salinity. 
- Projected grain size and 

Total Organic Carbon of 
sediment. 

- Shallow water depths 
and coral bottom type. 

- Proximity to population. 

- Deeper water depths and 
coral bottom type. 

- Offshore coastal areas. 
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The general characteristics of the "typical" AtoN in each priority category are 
summarized in Table Ill below. Of course, this is intended as a general guide for 
comparison purposes only. Individual aids in each category may have different 
characteristics, but their sum ranking scores should be comparable. 

Table 111 - "Typicaln 

Power 
Demand 

Aquatic or 
Terrestrial 

Fresh or Salt 
Water 

Population 
Density 

Potential for 
location in 
sensitive 
habitat 

Characteristics of AtoN Sites in Each Ranking Category 

1 

High High Medium Medium Low 

Terrestrial Terrestrial or Intertidal or Aquatic Both Aquatic 
intertidal 

Fresh Freshwater Mostly fresh, some Mostly salt, Mostly salt, a 
water / site 1 salt some fresh few fresh 
site 

High Aquatic near Away from Away from 
POPUl populati population, dense dense I 
ation on terrestrial away populations populatio 
areas areas from population ns I 

High I Moderate I Some potential I Lower potential I Slight 11 
poten I potential I I I potential I 

tial I 
5.0 Rankings by Coast Guard District 

The results of the priority ranking model are summarized in Table IV (Summary of 
Priority Rankings by Coast Guard District) and Table V (Summary of Priority Rankings 
by State). The distribution and ranking of AtoNs are displayed graphically in Appendix I 
(Priority Ranking Maps). Over 70% of the 12,075 sites ranked fell into the two lowest 
priority categories. The majority of lower priority sites are located in offshore and 
coastal areas or on major rivers, away from dense population areas. The 13% of AtoN 
in the two highest priority categories are generally located near inland population 
concentrations on navigable freshwater lakes and rivers, reflecting the concern that 
these could be potential drinking water supplies, or have sediment characteristics that 
make them a high priority for consideration. 
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TABLE V - Summary of Priority Rankings by StateILocation 
Number of AtoN's with Priority 

State 
AK 
AL 
AR 
CA 
CT 
DE 
FL 
GA 
HI 
I A 
I L 
IN 
KY 
LA 
MA 
MD 
ME 
MI 
MN 
MO 
MS 
NC 
ND 
NH 
NJ 
NY 
OH 
OK 
OR 
PA 
RI 
SC 
TN 
TX 
VA 
VT 
WA 
WI 
WV 

State 
Total* 
61 9 
243 
293 
570 
129 
109 

1534 
286 
145 
7 1 

299 
74 
163 
894 
123 
525 
1 06 
357 
109 
147 
259 
744 
12 
2 

289 
297 
1 56 
10 

526 
90 
32 

293 
281 
716 
584 
2 

504 
184 
120 

11 897 
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11 Number of AtoN's with Priority Location 
Location 
American Samoa 
Cuba 
Guam 
lsla De Culebra 
lsla De Vieques 
Johnston Atol 
Kwajalein Atol 
Navassa Island 
Palau 
PR 
Rota 
Saipan 
St. Croix 
St. John 
St. Thomas 
Tinian 

Totals 

Total* 
7 
19 
16 
4 
3 
2 
2 
1 
1 

99 
2 
3 
11 
3 
4 
1 

1'18 

11 Grand Total 173 1195 2127 6404 2176 12075 
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6.0 Conclusions 

The priority rankings of fixed lighted AtoN sites in this study are 
recommendations for planning ooerations to recover AtoN batteries based on 
consideration of actual, potential and perceived risks. The priority rankings 
should not be confused with actual risk levels assigned to locations employing 
legally defined environmental impact assessments. 

Of the 12,000 plus fixed lighted AtoN sites evaluated in the study, less than 
200 ranked in the highest priority category. In contrast, the preponderant 
majority of sites ranked in the two lowest priority categories. These lower priority 
rankings do not negate the need the Coast Guard may have to recover AtoN 
batteries. They illustrate that most AtoN sites do not appear to require immediate 
recovery action, based on their potential for affecting select aspects of human 
health, the ecology, quality of life or the economy. 

Due to greatly limited budget resources, the Coast Guard has proposed to 
conduct survey and recovery operations on a phased, multi-year basis, as 
Congress makes funds available for this effort. Based on the overall analysis of 
this matter, this approach appears reasonable, provided locations with high 
priority AtoN are addressed early whenever possible. 
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APPENDIX I - PRIORITY RANKING MAPS 
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APPENDIX II - TECHNICAL APPENDIX 

I. DATA SOURCES 

Most basic information about the AtoN sites was derived from raw data in the 
Coast Guard's Aids to  Navigation Information System (ATONIS). We selected data 
to help us identify the location, power demand and potential environmental 
sensitivity of each fixed lighted AtoN. 

Identifying information in ATONIS for individual aids included the aid name, aid 
number, and Light List Number (1 993 data). Aid locations were defined using the 
assigned position of the AtoN, usually given in latitude and longitude. However, 
AtoNs located on some Western Rivers were listed in  terms of "River Mile". In 
those cases, we manually estimated the latitude and longitude of the aid and 
entered it in the data base. ATONIS included location-specific bottom type (i.e. 
mud, rock, etc.) and mean low tide water depth for about 25% of the aids, both of 
which were used to determine environmental characteristics of the aid's location. 
ATONIS also included data on the lamp, flasher and changer characteristics of each 
aid that we used to estimate power demand and battery usage. 

Each aid in the priority ranking data base was given a unique identifier. Aid 
numbers are not unique among districts - therefore matching data from other 
sources onto ATONIS required an additional identifier. We found that any two  
descriptors among the aid name, aid number or latitudellongitude coordinates would 
uniquely identify each aid. In most cases, the unique identifier was the ATONIS aid 
name and aid number. These unique identifiers were crucial to  determining the 
actual number and location of fixed AtoNs to be ranked. Since light list numbers 
are reassigned frequently, this number is not sufficient to  track AtoNs. Some data 
are omitted from the final report listing AtoNs by District, State and Priority rank. 
These data were unavailable at the time of the compilation of this version of the 
priority ranking report. State identifiers for 392 AtoNs are omitted from this report; 
however, priority ranks were assigned to these AtoNs and they appear in the tabular 
report for District 2. 

II. APPENDED FIELDS 

NOAA Data on Bottom T v ~ e s  and D e ~ t h s  

Volpe National Transportation Systems Center 
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National Oceanographic and Atmospheric Administration (NOAA) sounding 
records were used t o  fill in  depth and bot tom type information where it was missing 
in ATONIS (approximately 75% of  the records). NOAA depth and bot tom type data 
was used if it was  collected f rom within 30 meters o f  the  assigned position o f  the 
AtoN. 

Ill. AtoN descriptors 

The following table describes the raw  data used t o  identify and prioritize AtoN's 
for cleanup. 

State ** 
Light Name Unique by district only. * 
Aid ID National Aid ID. Unique by district only* 
HQ94 LLNR District light list number. 

Some districts use the National # for LLNR. Some districts 
change these numbers annually. These numbers were 
provided by Coast Guard Headquarters in 1994. I 

Unique by district only* 
Bottom Sediment type at AtoN, e.g. chalk, clay, coral, earth, gravel, 

lava, mud, riprap, rock, sand, shells. 
lncomolete records. . . . - - . . . r - - - -  

Depth Water Depth at AtoN. Incomplete records. I I Longitude, I 
Latitude 

Risk Risk calculation raw score. Range: 0 (lowest risk) to 250,000 
Estimate (highest risk) 

Population Census data was used to calculate the total population with . . 
Density 1,5,10, and 20 mile radii of the AtoN. 

Maximum Biased on power demand. 
Battery Estimated total number of primary (mercury) batteries used 
Estimate during their estimated 20 years of use 

Cumulative Risk Analysis Raw score. Calculated for AtoN's with the most 
Risk complete information. Assigned to less well known 
Score AtoN's biased on their cluster. 

Cluster AtoN's were geographically grouped for Risk Score and 
Prioriiy assignments. 

Priority Risk Score interpretation: 1 (highest priority) to 5 (lowest 
~rioriiv) 
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*Aid name, LLNR, and National ID number uniquely identify AtoN's within districts only. Many AtoN's 
share the same name and numbers with other AtoN's in other districts. Any two among name, 
National ID, and LLNR will uniquely specify an AtoN. 

"In a few cases, the assigned state locations of individual AtoN may need to be corrected. The 
Coast Guard does not track AtoN locations by state. Whenever possible, state assignments 
were made based on the latitude and longitude of the AtoN using a Geographic Information 
System program. However, accuracy was difficult to attain on waterways dividing states, where 
AtoN are not widely separated. In these cases, we made a "best guess" and placed based on 
available information, such as location of the Coast Guard unit servicing the aid or position of the 
next closest AtoN with a known state assignment. State of assignment is a location descriptor 
only and in no way affects a site's priority ranking. 

Volpe National Transportation Systems Center 
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111. Clustering and Prioritization 

(A) A clustering algorithm, described below, was used to partition the set of the approximately 
12,000 fixed lighted AtoNs into smaller groups, or clusters. The partitioning was based on 
geographic proximity, and the prioritization of clusters was based on potential environmental 
effects (see Table II in the text). The algorithm performs as follows: 

Step 1: The distance from each AtoN in the set of 12,000 to its nearest neighboring 
AtoN is obtained; 

Step 2: All these nearest distances from Step 1 are added and then divided by the 
number of AtoNs in the set (12,000); 

Step 3: The quotient from Step 2, the average of the nearest distances, is designated as 
the 'mean of the nearest paths', MI of the set; 

Step 4: One considers each individual AtoN in the set and draws a circle with a radius 
equal to the mean path M around it; 

Step 5: A 'dustel' is then defined by either a group of circles from Step 4 that touch (a 
chain-like assembly), or a single circle if it does not touch other circles; 

Step 6: From a separate computation, obtain the potential environmental effect index, R, 
for each AtoN (this index is based on the attributes given in the text of this document); 

Step 7: For each cluster a score, S, is computed which is equal to the sum of the 
indices, or Rs, of all the AtoNs within the cluster; 

Step 8: List the scores from Step 7 in descending order. 

It is to be noted that if the value of R for an AtoN within a cluster was not known it was assumed 
to be equal to zero. 

The list that results from Step 8 provides prioritization on the basis of clusters which indudes the 
chained circles mentioned above. 

(B) Another ranking was obtained by proceeding from Step 4 in (A) above as follows: 

Around each AtoN a circle of radius M was drawn. The values of R of all the AtoNs within this 
circle, including the value of R of the subject AtoN, were summed. This sum was then 
defined as the score for this AtoN. The range of values thus obtained were partitioned into 
five categories on a logarithmic scale. Each AtoN was then assigned into one of these 
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categories (categories 1 to 5) based on its score. Also in this case, if the value of R was not 
known it was assigned a zero value. 

(C) It should be noted that prioritization of AtoNs on the basis of their potential environmental 
effects index R, or the AtoN score defined in (B) above, or on the basis of the duster score 
defined in (A) above will not necessarily yield the same order of prioritization. Issues of 
potential environmental sensitivities which may be affected by AtoN grouping, and logistic 
considerations, may dictate the choice of prioritization methods. 

Volpe National Transportation Systems Center 
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ATTACHMENT ONE - PRIORITY RANKING RESULTS 

[NOTE: DUE TO THE EXTENSIVE NUMBER OF PAGES IN THIS ATTACHMENT 
( 2 6 9 ) ,  IT HAS BEEN INTENTIONALLY OMITTED FROM THIS COMDTINST. 
THE INFORMATION CONTAINED THEREIN IS AVAILABLE FROM 1 - YOUR 
COGNIZANT CEU, 2- DISTRICT (oan), 3- COMDT (G-ECV-1). 
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SAMPLE FORMAT 

FY 96 ECCR FUND SPEND PLAN 

No. of terrestrial sites to be worked in FY 96: 

No. of aquatic sites to be worked in FY 96 

Total No. of sites to be worked in FY 96 

Est. No. of batteries to be recovered . 
Est. disposal costs (- lbs @ $ / l b )  . 
Est. travel/per diem costs . 
Est. miscellaneous supplies (drums, etc.) . . 
Est. diving/diving support costs . 
Est. personnel training costs . . 
Est. other costs (list below) . 

TOTAL ECGR FUNDING REQUESTED . . 
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Corrmsnder AlurW Avanuo 
First Coast Guud District Botlon, MA =lo-3350 

SW s- 
phgm: 

Unlted States 
Coast Guard 

1'6500 

OEC 0 9 1941 

From: Commander, F i r s t  Coast Guard District 
To : Off icer  In Charge, USCGC BOL- (WYTL 65614) 

Subj: ATON ORDER 12-94-004, BATTERY RECOWRY CONNECTICUT RIVER 

R e f :  ( a )  Your 2218092 NOV 94 

1. Prior  to 23 DEC 94, recover those ATON batterims iden t i f i ed  
i n  reference (a) at t h e  following terrestrial sitas: 

a. St ra igh t s  H i l l  LT (LLNR 23095) 
b. CT Rivet RR "8" (LLNR 22970) 

2. Ensure a l l  recovery personrurl m t  or cuc8d thm training 
requirements contained in  29 CF'R 1901.1200 for "Hazard 
Communication". 

3. Follow the i n s t ruc t ions  provided in the oncloud Standurd 
S i t e  Safety Plan (SSP). R a t a h  the SSP for gui- on .future 
battery recovery e v o l u t i o ~ .  R- b a + t u i u . . h . l l  k 
transported to your bat- ate- i a~ i l i tp .  +hrp caa k 
disposed of through fIoruc bsttrrp ---- 
4. Complete page 3 o f  th. SSP .ad fo- it t~ CRI mi-, 
copy to this of f i c r  w i t h  tho Af- -01% Rvport (AALI-10 Th+ 
following points of contact arm -4.6 to iQ.a+lfp tho- 
indiv iduals  listed on psgr 11 of -- (1): 

Recovergc R o j e  Offi-2 
LT Keith B i l l s ,  F i r r t  D i m t r i c t  (-1 
(617) 223-8385 (work) ' 
(508) 761-9787 (horw) 

S i t e  Safety A n d  Health O f f i c e s  
LCDR S t e w  Danialczyk, F i r s t  D i 8 + r i o t :  
(617) 223-8436 (work) . 
(508) 655-7321 (how) 
1-800-US1-PAGE (PIN: 622-1395) 



16500 

Subj: ATON ORDER 12-94-004, BATTERY RECOVERY CONNECTICUT RIVER 

Environmental Specialist 
Mr. Georges Bockstael, CEU Providence 
( 401 ) 736-1744 (work) 

5. ~otify this office by priority mossaga upon ampletion of 
this ATON Order. M y  POC is. Lieutenant Keith Bills at (617) 223- 
8385. 

C. CI BECK' 

Encl: ( 1 ) Stahdard Site Safety Plan 



STANDARD SITE SAFETY PLAN FOR 
ATON BATTERY CLEANUP OPERATIONS 

(INITIAL RESPONSE PHASES--POST-EMERGENCY) 

SCOPE AND APPLICATION 
SITE DESCRIPTION 
WORK PLAN AND ENTRY OBJECTIVES 
SITE ORGANIZATION 
SITE CONTROL 
HAZARD EVALUATION 
GENERAL SITE SAFETY AND HEALTH PROCEDURES 
PERSONAL PROTECTIVE EQUIPMENT (PPE) 
DECONTAMINATION PROCEDURES 
SANITATIOA & PERSONAL HYGIENE 
EMERGENCY PROCEDURES 
COMMUNICATIONS 
SITE SAFETY MEETINGS 
AUTHORIZATIONS 

ATTACHMENTS 

(01) SITE PLAN (file 0 2 )  
SAFE WORK PRACTICES FOR LIFTING/HANDLING BATTERIES(fi1e 
DRUM HANDLING & STORAGE PROCEDURES ( file 
WORK PLAN MODIFICATIONS. . . . . . . . . . . . .  .(file 
COMMAND AND CONTROL DIAGRAM 
GENERIC HAZARDOUS SUBSTANCE INFORMATION SHEETS, . (file 
MSDS/RIDS/CHRIS/CHEMTOX/TOMES ) . . . . . . . . .  PPE ENSEMBLE SHEETS (Level D). .(file . . . . . . . . . . . . . . . . . .  DECON LAYOUT .(file . . . . . . . . . . . . .  SANITATION REQUIREMENTS (file 
PROCEDURES FOR BITES, STINGS, & POISONOUS PLANTS. (file 
AFTER ACTION RB#)RT FORMAT 
ADDITIONAL FIRST AID KIT CONTENTS 

REV 9/19/94 
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References: (a) 29 CFR 1910.120, Hazardous Waste Operations 
and Emergency Response. 

( b )  29 CFR 1910 Sub-part. I ,  Personal Protective 
Eq~ipment. 

(c) 33 CFR 159, Marine Sanitation ~e&es. 
( d l  40 CFR 311, Worker Protection. 

A. SCOPE AND APPLICATION. 

A.I.  his Site Specific Safety and Health plan addresses 
health and safety issues for U. S. Government response 
or contract personnel-during the federally directed 
response to recover Aids to Navigatiori (ATON) Batteries 
at terrestrial sites. Only properly equipped and 
trained personnel are permitted to ant= thm,contro~led 
area of the site. 

~ . 2 ,  AU U. S, Government and contract personnel assigned to 
this project shall review this Site Sataty Plan (SSP) 
and abide by its conteots. 

8. SITE DESCRIPTION- 

B. 1. GENERAL SITE DESCRIPTION: Battuiu ham born lost . 
into the water from Coast Guerd Aid8 ta Naoigation 
tkough accidurts sad acts of nuturm- Tho ATQW battery 
response project has baen undrrtskrn by thm Cocut Guard 
to remove potential thraatr to tlu -1-t. 

Each sit. at w h i c h  battuier may hcrtrr boon lomt can k 
described a8 falling into ono of tlm following 
catagorf u: 
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8.2. PHYSICAL LOCATION: 

Site is Generally Referred to as: 

LLNR : LAT/ LONG : 
Aid Description: 

Geographic Description: 

-- 

Surrounding Area: Po~ulated VngQpulatea 

Topography : Rock - ?M 
Marsh RiD Raper: 

Closest Hospital and Phone Number: 

Closest Police Department with Phone Numher 
' 

Closest Fire Department with Phone Number: 

Recovery Personnel: 

Senior Member: ( first class patty officer or above) 

O t h u  Wmbua (at least two naaitional raquired): 

First Aid Kit (Additiondl items listed in Att. 12) 

B.3 R- Hazardat. 
(ab -1CAL: Historical .information for Coa8t Guard 
A S p  batteriea Indicate8 that tho following hazardous 
aazpotMtiallp hazarboum materials ray k p t . u n t  at 
tlY-81- a8 a re8ult of ATON batterlu: ; 

1) Marcurp(H9): 
0.035 to 0.15 pound8 /battory for primary 
batteries. For Intact bat* wing8 M a  ' 

material is upacted to be oontaind within, th. 
battery case. . 

2) Pota8sium H y d r o r i c h  (KOH): 
Less than 10.8 pomd8/battcrrjf for prirarg 
batteriem. 

REV 9/19/94 
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Lead Sulfate ( PbS04 : 
12.60 to 20.60 pounds for secondary (lead acid) 
batteries 

Sulfuric Acid ( H Z S 0 4 ) :  
10-18 pounds/battery for secondary (lead acid) 
batteries 

Nickel Hydroxide (NiOH2) 
Small quantities associated with some types 
batteries 

Lead (Pb) 
Component of plates in secondary (lead acid 
batteries 

Nickel Cadmium ( NiCd 
Constituent of some &as of batteries- Unable to 
estimate quantities. 

  ethyl Mercury (CH3Hg) 
By product of elemental mercu~exposod to the 
errvf ronmcult- Unable to estina- quantiti as,. 

Hydrogen Sulfide (H2S) 
By product of docayinq vqotation that may be 
naturally occurring at work s i t u ,  Unabllr to 
esthatr quantities- 

C* m)mPLIIl(AmD Mlrr-. 
-t nooarp will oond9c+ m i k  .ur9rpr 
and batt .rp w o r k  aa v i8 ib l r  battarla#. Sit. 
w m  w U ~  -1- ~f sib. idratif-OII, mine 
snd 8aaplfaq. ~~ tdll oauirt 02 
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transporting batteries from the original site to a 
suitable Coast Guard vessel or motor vehicle. Once 
aboard, the recovered batteries will be transported to 
authorized hazardous waste staging facilities for , 
ultimate disposal/recycling options. Transportation of 
recovered batteries via Coast Guard vessel is preferred 
to motor vehicles due to exemptions.and quantity 
restrictions. Contact the Recovery Project Officer for 
further guidance. 

Only U.S. Coast Guard personnel who have completed 
appropriate training as outlined in this document and 
who are familiar with the hazard of battery handling 
are authxized to conduct operations. All work shall 
be conducted in accordance with procedures established 
during pre-entry briefings and attached work plans. 

Only batteries.that are on the surface or partially 
uncovered shall be recovered. Any batteries that are 
entirely below the surface and that must be dug around 
to recover shall not be moved or uncovered since 
movement may release contamination into the 
environment. Note all batteries that cannot be 
recovered on the Site Plan. 

Recovery operations will be under the direction of the 
Recovery Coordinator or his representative. Any work 
plan modifications shall be reflected in attachment 4. 

Recovery operations include: 

C-1. INITIAL SITE RECONNAISSANCE 

a, Upon arrival at the site take a few ainutes to 
orient yourself and get a feel for the lay of the 
land, Using a standard Site Plan 1" - 20' (or 
other appropriate scale), draw.in the relative , 

position of the shoreline the position of the 
aid- 

b- All members of' recovery tear meet to detewine 
w& will go where 8nd w h u v  tha stage-out area 
will k sat up along with poaitiqn of safety 
equiplarnt, 'tailgate site safe= pldnw will be 
daveioped. Search zones will be emtablished. 

c. Personal protective equipment (rain gear or 
tyveks and boots) is do-, pH papar, a Site Plan 
1' = 20' and a supply of flags or other marking 
devices are taken into the search zone- 

d. Upon discovery of a battery, note it's 
position on the Site Plan, identify it's type (L = 
Lead Acid, Z = Zinc Mr), condition (intact or 

REV 9/19/94 PAGE 5 
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ruptured), test the battery casing with pH paper 
(H = "hot, C = CorrQsive), flag the battery and 
continue outward. 

e. Return to stage-out area. Determine number of 
buckets, bags, tape, barrels, and labels that will 
be required. If the scope of the recovery is 
within the capability of the recovery team's 
ability and equipment, proceed to the recovery 
phase. 

C. 2 BATTERY RECOVERY . , 

a, Don appropriate pezsonal protective equipment 
(may also include safety glaqses and gloves). 

b. All batteries and battery pieces will be 
placed in plastic bags, one battery per bag. The 
begs will be tapad closed and placed in 
transportation buckets. Intact batteries may be 
handled in the same way that spent batteries are 
routinely removed from the aid during normal 
replacemant. Leaking batteries must k handled as 
hazardous waste, (Leaking batteries are batteries 
that have *hota corrosive fluid from the battery 
intuior located on tha outride of the battery as 
measured by pH pa- wipe t w t )  Discovery of a 
leaking battery should be an uncommon event. 
Leaking b a t t u i u  should k daubla bagged, placed 
into a transportation buckat an& the bucket should 
be 1-1.6 mZARDoW WASTH, CORROSIVE. The 
transportation buckat lib should k acrewed on and 
tha buclut iselatad from tn, o t h r  batteries. 
Should 0011- witb anp -1- material be 
mrAl, it w i l l  k mcu8ary to Imdiatelp 
dacontaminatm tha af foctd araa/r (Wash off 1 .  
-1- to any batf.rg hsrdling, a11 -=on-1 
should fam.tUar w i t h  thc attached Material 
Substancr Data Slmet (MSDS). 

d. No- on tho site map any battuiw that  we- 
not rwvesed. 
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a) GENERAL: The air-depolarized batteries 
consist of an inert plastic or hard rubber 
case, potassium hydroxide liquid electrolyte, 
zinc-mercury alloy anode, carbon cathode, and 
an insoluble residue or lime bed. The SAFT 
batteries will also contain a starch based 
electrolyte gelling agent. The pH of the 
electrolyte is close to 14. The EPA 
Hazardous Waste Identification Number for 
these batteries should be DO02 (corrosivity). 
You may note that under COMDTINST M 16478.18 
they are also identified as waste code DO09 
(toxicity characteristic for mercury). 
Actual TC?,P analysis for mercury indicates 
that the DO09 is not necessary, see Figure 
C.2.a for TCLP analysis results. Also, if 
the batteries have been broken open and the 
electrolyte has been diluted/neutralized by 
contact with sea water or the pH otherwise 
cannot be measured as 12.5 or more, the 
battery carcass does not meet the definition 
of a hazardous waste, but should be disposed 
of or recycled utilizing normal battery 
disposal procedures. 

b) LABELING: A battery which contains 
electrolyte (intact) or a broken battery 
which fails the field pH test, must be 
handled as a hazardous waste. Transportation 
of these batteries requires the following 
informati on: * Proper Shipping  name^ = Waste Battery, 
electric storage, wet, filled with alkali * Hazard Clam = Corrosive material 
* Identification Nunrbat UN2795 
* Label = CORROSIVB * EPA Hazardous Waste EhrrPbcuc DO02 

c) PACKAGING: ~ n t a i  batteries shall be 
doqbla-wrappod in plastic baga, pallrtizd, 
and banded- Battorim will k plad-upright 
with l a w  sep8r&ed by plywood or 
-, Th4 total pallet is not to erceed 
4 l a m  In hmight- On-board thr 
vessel tha batters08 can k doublo-911:appeb 
and placed Into a drum w i t h  abwrbent . 
materlal filling tha void8. Any b a t t q  
which is detenulMd to k currently leaking 
electrolyte must be packed into ath individual 
container and isolated. Upon return to the 
unit, batterlea will k off-loaded and 
handled according to tha a m  p e n  used 
for spent batter188 being mturned from ATON 
suvicing. If primary battui.. aro nat 
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recycled, they must be included in the unit 
calculation of hazardous waste generated per 
month. 

2. Lead-Acid Batteries 

a) GENERAL: Lead-acid batteries are wet, 
rechargeable, and usually six-celled. Each 
cell consists of a lead (anode) and lead 
dioxide (cathode) plates totally immersed in 
sulfuric acid electrolyte. The EPA Hazardous 
Waste Identification Numbers are DO02 
(corrosivity) and DO08 (toxicity 
characteristic for lead). Intact, non- 
leaking lead acid batteries which are 
recycled do not need to be disposed of as 
hazardous waste. Pieces of lead acid battery 
cases which do not fail the field pH 
screening, are solid waste (debris) and 
should ba recovered, returned to the unit and 
disposed of as landfill waste. The lead 
plates from these batteries should be 
collected in plantic bags (using PPE), 
returned to the unit and boxed for recycling. 

b) Upon return to the unit, lead acid 
batteries should be hardlad according to 
stand- opuatfng procedures established in 
C-INST Bl 16478.18, 

c) LABELING: A loaking lead acid battery 
will t.quiru thm following infomation to 
m t  -+ion rUl.8: * Proper Shipping Narr = Waste battery, 

B1.ctric Storagu, wrt, fillod with acid 
lUzar4 Class - Corrosiw material 

* Idontiffcatian Number VN2794 
* L a b a l m  CORROdlfVB * .BPA Hat- W- h 8 b O T 8  DOOZ anb DO08 

d) PACIUOIIW: rd+.ct battu1.r shall be 
doublr-wrapp.6 in plastic bags, pallatized, 
and bandad, Bettuiaa will k plucmd upright 
with l a m  -kb by plywood or 
adboard. on-bard the racwuy V0as.l the 
battuiu can k 91- 2n a dnm. rsaking 
battuiu or brok.n b a t t u y  ccuings 8nd 
internal caqonmnts 8u8t k padcod into 
individual containus wfth sbmrburt material 
and shall k irrolatd. 

e) T b p r i u r p  cancun uhm handllng tho 
-laad acid b a t t u i u  is aulfuric acid 
eloctrol-, tha lead and tha toxicity of the 

REV 9/19/94 



E n c l .  ( 4 )  t o  COMDTISST 1 6 h 7 5 . 1 2  

First CG District ATON Battery Recovery Site Safety Plan 

lead is a secondary issue. Unlike the 
primary batteries the pH of the lead acid 
batteries is more difficult to characterize 
and will be found to cover a wide range of 
values. Any leaking lead acid battery which 
field pH test at a value of 2 or less is a 
hazardous waste. 

f) Leaking lead acid batteries and primary 
batteries which fail the field pH test are a 
hazardous waste. They must be individually 
packaged, labeled, and stored separately. As 
hazardous waste they will have to be disposed 
of under a Hazardous Waste Manifest, using 
the unit's EPA ID'Number or a temporary ID 
Number will need to be assigned by the state. 
Batteries and battery pieces which are 
determined not to be hazardous waste may be 
shipped under a bill of lading. 

C.3. ENVIRONMENTAL MONITORING 

a. Environmental monitoring serves three main 
functions: a) It provides the documentation 
necessary to show that the site has been cleared 
of spent batteries. b) Soil samples taken can 
be used to assess potential environmental impact 
of batteries in the environment, and to determine 
if there is a need for additional,site 
remediation. c) Monitoring can be use to show 
that potantial environmental impacts from the 
cleanup actions have beon minimized,  and that a 
Quality A8surance Plan (QAP) has been followed, 
r d t i n g  in valid documentation/sample 
collection. 

b. On the site plan, identify the aid name, aid 
numbu, nuaber of batteriem, location of 
battarlea, batterp type(.) and condition. The 
canter or datum of the Sito Plan im the largeat 
m t r a t i o n  of batteriem. Indicato a fixed or 
8urvqpd Obj* on t h  site Plan fpr ref-. 
fndicata tha dirmction of North sad*,insert the 
appropriate scale. Noillially, a 40 foot radius is 
used. Tho entire termstrial area within the 40 
foot radius will be a u r c h ~ d  far batteries. If 
batterion are found 0ut.i- tho 40 foot radius 
adjust tho scale to fit tha site. 

The distance from th. aid to t)w last battery 
found will be considurd one (1) SITB RADIUS. 
Tha searoh for batteriu & a l d  k extendd 
outward for one additional SITE RADIUS. For 
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example, if the last battery found is 40' from 
the aid, the search pattern should be out to a 
minimal distance of 80' from the aid. Take a 
minimum of four ( 4 )  photos at each site. 

Using the site plan drawing determine the area 
which represents the greatest concentration of 
batteries. From the center of the area with the 
greatest number of batteries you will take soil 
sample #l. Soil sample #2 will be taken out at 1 
SITE RADIUS within three feet of the position of 
the outermost battery. Sofl sample #3 should be 
taken out at SITE RADIUS 2. Soil sample #3 will 
be used as a background sample. 

c. S O I L  SAMPLE COLLECTION 

Sampling devices shall be decontaminated between 
individual soil samples. The following steps 
shall be followed, Zor decontamination of 
sampling devices: 

1. Remove 'all bulk' solids. 

2, Scrub with datergent and potable water 
solution. 

3. Rinse with f sopropy1 aleohoA, and 

4. Rirur with dr-konizad watar. 

Soeura a 8ample labal to aach mil. smmplo 
containor wllqetmd in the field, Tha sample 
1-1 shall contain t b  following data: 
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e. Time 
f. ~nitials of sampling personnel 

C.4. AFTER ACTION R E P O R T  
Upon completion of on-site activities, an after 
action report (format provided in attachment 12) 
shall be completed and forwarded along with the 
soil samples to CEU Providence. Copies of the 
Site Plan and first page of the Site Safety Plan 
will be forwarded to the project officer. Ensure 
locations of all observed but un-recovered 
batteries are noted. 

C . 5 :  RECORD KEEPING 

Record keeping serves several important functions 
including regulatory, operations, environmental 
and planning. The most important records are the 
Training records, site plan, the photographs, the 
chain of custody/sample documentation and the 
bill of lading/waste manifest. Units are 
required to scrupulously maintain these records. 

D. Site Organization: 

D.l Definitions and Key Perso~el: . A diagram of the 
command and control structure for this response is 

. included as attachment 5. 

D.1.a Recovery Coordinator: The recovery 
coordinator (RC) is the designated official 
responsible for incident/recovery management. The 
RC for this site is: 

Commander First Coast Guard District ( o m )  
408 Atlantic Ave., Boston, MA 02110 
Phone: 617-223-8337 

D.1.b The Site Safety and Health Officer 
(SSHO), often refarred to a8 the Site Safety 
Officu (SSO), is the single individual 

' tespormiblo for developing and impleaenting the 
08CQ(r Site Specific Safatp and Health Plan, in 
accordance with 29 CFR 1910.120. Thcr SSXO for 
this incident is: 

commander (mseh) 
First Coast Guard District 
Boston, M15 
Phone ( 617 ) 223-8436 

D.1.c Site Safety and Hoalth Supuvisor(s) (SSHP): A 
mandatory position undu 29 CF'R 1910.120. The 
SSHP, often referred to oirrply as a Site Safety 
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Supervisor, is the individual(s1 in the field 
responsible for enforcing the SSHO's site-specific 
site safety and health plan, coordinating all 
safety and health concerns for the work site, 
keeping this plan current and coordination with 
site safety officers from other organizations. A n  
SSHP must be gn-site at all times while the SSHO 
may be with the OSC or at other locations. In 
instances where more that one individual is 
designated to act as SSHP, a single individual 
must be designated as the lead or senior SSHP. 

As this site is not e%p.ctad to contain any air 
contaminates over permissible exposure limits and 
recovery opsrationr should poar minimal splash 
hazards and personnel rafaty hazards, SSHPs shall 
only permit the use of splash gear including t p e k  
coveralls. If personml require higher than level 
D pr~t.ctfon,~tho SSHP shall contact the SSHO and 
Recovery Project Offfcrur imadiatdy. All SSWPs 
shall be trainod on how to conduct environmental 
sampling and how to conduct hazard assessment on 
sit.. 

D.1.d. Tho design8t.d SS-8 at this sit. as listed on 
paga 2, i8 tho surior parson on-rcutcr, E-6 or 
above. For tho purgon of this recovery, the site 
supelcvisor and rite safoty and health supervisor 
ma t b  8- indi~iducl8~ 

D.1.a. Publlc A f f a i n :  Providd thrwrgn tha Coast Guards 
First Diskcict Publie Affairs offico at (617) 223- 
8SlS (eoston) ~ l r  (212)668-7l44 (N.w York) 
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entering the site shall be informed of potential 
hazards and safe work practices prior to entering 
the site. 

E.3 All persons shall observe the buddy system while 
on site. 

E.4 Medical Monitoring: 

E.4.a. Based on the hazard evaluation conducted by 
the SSHP, after consultation with the SSHO, a 
determination on personal monitoring of 
people in Level A, B or C will'be made. Any 
evaluation rating higher than E Level D 
response shall be referred to the ATON 
Battery Project Officer and SSHO. 

E . 5  Control zones. No control zones or 
contamination reduction areas are anticipated at 
this site. Should control zones be established, 
all zones should be marked on the site map 
(Attachment 01 ) . 

E. 5 .a. TM, HOT ZONE, or EXCLUSION ZONE, is. the 
area where contamination or battery 
splash hazards are expected. 

( 1 ) The site safety and health 
supervisor shall maintain a hot zone 
boundary based on the most recent site 
characterization and monitoring 
information. 

(2) Any meidad hot zone is marked at the 
site as follam: 

E.5.b. The WARM ZONB, ot CONTAMUQATION REDUCTION 
ZONB, ia a k a ~ i t i o n  arw bettween the 
HOT ZONB and th6 COLD ZONB, It is the 
area w h a m  a D-AXINATION CORRIDOR is 
e 8 t a b l i M  to rcrrov, go88fble 
CantrrirUtiOn from per8omd snb 
equipwnt laavlng the iiOT ZONB: and it 
providea a safe- buffuc for accident8 or 
migration of 'contarirrants. 

(1) The sita safety-and health 
supemisor shall nra in ta in  a wafer zone 

-boundary based on the moat recent site 
characterization ancl wmitoring 
information, 
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(2) The warm zone is marked at the site 
as follows: 

E.5.c. The COLD ZONE, or SUPPORT ZONE, is an 
area adjacent to the WARM ZONE that is 
intended to remain sa'fe and as free of 
contamination as possible. The cold zone 
is the outer most area bf site control 
surrounding the HOT ZONE and should be 
established to provide an adequate margin 
of safety for the population and workers 
outside of the cold zone (e.g., 
residential areas, staging areas, support 
functions. and other activities outside 
of the cold zone). 

The site safety and health supervisor 
shall maintain a cold zone boundary based 
on the moat recent site characterization 
and monitoring infoxmation. 

E.6. Training. 

E. 6.a. Barring on site emergencies, thm 
r m  of turestrial ATON batteries 
ia clauifid as a w- 
~ o p u a t i o r r *  General 
r~qu-t~ in 29 m 
19101120(q)(ll), which ainply refus to 
thr trainfng mquixamts for GBNERAL 
mmlmals W A S T B  OPHRATIOUS ( f .~ . ,  
rout- controlld sitma) 29 CPR 
1910.120(a). Tho rsgulatioru tequi- 
initial trainha, -g.rent/mi-=Y 
=aining, and annual t.ft..hu -0 

JOB DBSQIIPTXON: TRAINXNO LEVSL: 
NON-TRaINm COLD-ZONB. 0888wBRS NONB 
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For this incident,' the proper level of 
training is met by training provided at 
USCG RTC ATON schools for battery makeup 
and proper handling instruction. An 
additional 8-16 hours training specific 
to the recovery issues including hazard 
assessment, materials handling, PPE 
use/selection .and need, and disposal is 
needed to round out prior training and 
OJT experience. 

E.6.c. Additional guidance on training 
requirements aAd qualifications for ATON 
battery recovery operations should be 
referred to the Project Officer or the 
Site Safety and Health Officer. 

E.6.d. All personnel entering the site shall be 
.fully informed about applicable hazards 
and procedures on site. See section M 
for on-site' informational briefings 
program. 

F. HAZARD EVALUATION 

 he following potential hazards have been identified for 
assessment. Each general category has been assigned a 
probability ranging from low to high. 

1 ) Chemical hazards , Low. 
2) Noise hazards Low to Medium. 
3 ) Pressure (hyperbarism) Very Low. 
4) S u n b m / s u n  e%posure Low to High. 
5) Physical hazard. , Low to High. 
6) Exp108ivm hatardm V e r y  low. 
7) T h u n l  hazard8 Lou. 
8) Motion sickness Mcsdiua. 
9) O x p g c m I m b a l ~  . vary Low* 
10) Biological hazards Lou to Medium. 
11) -8- hazard8 Very  low. 
12) H a t / a l d  ~tm~88 M ~ d i ~ l l r  to high. 

F.1.a CHEHICAL WSZARDS: Nina possible chemical 
hazards ham kur idurtified. Each hazard 
haa baan aaaigrwd a harrard rating based on 
it. projoctad fatm and poturtidl toxicity 
ranging f r m  low to high. Thm p r w  
refersrr# for tha folIow* 
infozmation is tho chemical information 
databaao (Micromdur, Inc. ). Gensric 
hazardow sub8tan;w inforration sheets, 
MSDS'~, and ~ a a t ~  data ahamta aru attached as 
Attachment 6 to this aafmtg plm. 

REV 9/19/94 



first CG Cistrict ATON Battery Recovery Site Safety Plan 

2) Potassium Hydroxide 
3 ) Lead Sulfate 
4) Sulfuric Acid 
5 )  Nickel Hydroxide 
6) Lead 
7) Nickel Cadmium 
8) Methyl Mercury 
9 ) Hydrogen Sulfide 

Medium . 
Medium. 
Low. 
Low. 
Medium. 
Low. 
Low. 
Low. 

MERCURY: (Hg; CHRIS Code: MCR; UN 2809, CAS 7439-9 
7-6) is the primary chemical hazard 
anticipated on scene. Levels of mercury at 
each site will vary in accordance with 
several factors including the number and 
condition of batteries at the site and site 
topography. The following primary batteries 
which contained mercury may be potentially 
recovered during this operation: 
Edison/NIFE/Saft-NIFE, Saft America, 
CEGASA/AMCEL, and Union Carbide. According 
to manufacturer's information the total 
amount of mercury in the batterlea ranges 
from 0.035 to 0.150 p0~fid8. 

GENERAL DESCRIPTION: M.rcury is a silvery- 
white heavy, liquid metal. It is highly 
mobile and has a tendency to disperse, 
forming alloys. It is cozzosive to mo8t 
alloys with tho exception of Iron or steel. 
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conditions manifesting themselves over long 
periods of time. Conditions resulting from 
chronic exposures to mercury have included 
inflammation of mouth and gums, excessive 
salivation, loosening of the teeth, kidney 
damage, muscle tremors, jerky gait, spasms of 
the extremities, personality changes, 
depression, irritability and nervousness. 

EXPOSURE LIMITS: Occupational exposure 
limits are based on requirements for 
elemental Mercury. 

ACGIH TLV: 0.05 mg/M3. 
ACGIH STEL: None ( Elemental, non- 

vapor ) . 
OSHA PEL: None. 
OSHA CEILING: 0.1 mg/M3. 
NIOSH REL: 0.05 mg/M3. 
IDLH: 28 mg/M3. 

POTASSIUM HYDROXIDE: Potassium hydroxide (KOH;, 
CHRIS Code: PTH; UN1814; CAS 1310-58-3) is an 
electrolyte in primary batteries. Since 
potassium hydrortide is in solution in primary 
batteries, the presence of this chemical at 
the site will depend upon the condition and 
watertight integrity of the batteries. 

GENERAL DESCRIPTION: Potassium hydroxide is 
a white odorless and nonvolatile solid which 
can be dissolved in water as a colorless 
solution. In the primary batteries, 
potassium hydroxide is in solution. In 
solution, potassium hydroxide is corrosive 
and nay potentially generate explosive 
hydrogen gas upon contact with aluminum, tin, 
lead or zinc. Density of t N a  material in 
solution is 12.8 pounds per gallon. 

TOEXCITY TO HUMANS: Potasaiunl hydroxide is 
corrosive to bodily tissues by all routes of 
exposure. . Contact with concentrated solution 
may r w l t  in 8evera burn8 of the akin or 
eyes. Breathing concentzated mists in air 
fror a potassium hydroxide solution may 
remalt in irritation of the upper respiratory 
tract, inflammation of the lungs, and 
possibly pneumonltis. 

EXPOSURE LIMITS: The occupational exposure 
levels are: 

ACGIH TLV: 2.0 mg/M3 
AQIIH STEL: NOW 
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LEAD SULFATE: Lead sulfate (PbSO4; CHRIS code: 
LSF: CAS 7 4 4 6 - 1 4 - 2 )  is a constituent of 
secondary (lead acid) batteries. During the 
operation of secondary batteries, the lead 
plates in these batteries react with sulfuric 
acid to produce lead sulfate as a by-product. 
Lead sulfate may be present in each secondary 
battery and may, depending upon the condition 
and structural integrity of the batteries, be 
present on the exterior of the batteries. 

GENERAL DESCRIPTION: Lead sulfate appears as 
white crystals in solid form.. It is 
practically insoluble in water, but is 
soluble in acid. 

- HEALTH HAZARDS: Lead sulfate is a corrosive 
irritant to the skin, eyes, and mucous 
membranes. It is moderately toxic by 
ingestion. Ingestion of laad sulfate may 
result in abdominal pain, diarrhea, 
constipation, loss of appetite, muscular 
weakness, headache, b1ue.line on gums, 
metallic taste, nausea, and vomiting. 

EXWSURB LIMITS: The occupational exposure 
limits to lead sulfate are: 

ACGIH TLV: 0.15 q / M 3  
ACGIH STEL: NONE 
OSHA PEL: 0.0s q / M 3  

. OSHACEILING: NONB 
NIOSH REL: .0.10 mg/m* 
IDLEI: NON8 

Sulfuric acid (H2SO4: CHRIS CODE: 
SFAt UN1830; CAS 7664-93-9) is a constituent 
of (1& acid) battufm. Tha 
p ruaaa  and concentration of this matwial 

tlm battufas will d a m  upon 
t!m condition and tho watutight integrity of 
thm battuie8. 

DESCRIPTION: Sulfuric scid is a 
colorlum to dark brown oily liquid that ia 
odorlum w h u r  cool but may -1- chokfng 
va- whur hot. This utarial is highly 
corroaipr to bod$lp tisauu, many metals and 
is m v a  w i t h  a wldr variety of chemicals 
and substasas. Cacentrat.6 aulfuric acid 
react8 violently with. vatu. 

HEALTH HAZARDS: Con* with sulfurlc acid 
M y  Cam 80- burru t0 th. Or 
Inhalation of sulfuric acid mist cause 
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severe irritation and inflammation of the 
upper respiratory tract. 

EXPOSURE LIMITS: Exposure limits for 
sulfuric acid are as follows: 

ACGIH TLV: 1 mg/M3 
ACGIH STEL: NONE 
OSHA TWA: 1 mg/M3 
NIOSH REL: 1 mg/M3 
IDLH: NONE 

N I C K E L  Nickel hydroxide (NiOH2; CAS 
12054-48-7) is a constituent of nickel 
cadmium batteries. 

GENERAL DESCRIPTION: Nickel hydroxide in 
solid form is a light green crystal. 

HEALTH HAZARDS: Nickel hydroxide is a 
confirmed carcinogen. 

EXPOSURE LIMITS: Exposure limits for nickel' 
hydroxide are as follows: 

ACGIH TLV: 1 mg/M3. 
ACGIH STEL: NONE 
OSHA TWA: 1 mg/M3. 
NIOSH REL: 1 w/=* 
IDLH: NONE 

LGAD: Lead (Pb CAS 7439-92-1) is a constituent of 
secondary (lead acid) batteries. During the 
operation of batteiem, ths lead , 

plat- in these batteriw react with sulfuric 
acid to prod- leud sulfate as a by-product 
(see earlier description of lead sulfate). 
Lemd will be present in each secondary 
battery and may, depending upon the condition 
and structural integrity of the batteries, ba 
present on the emterior of tha batteries. 

G m  DESCRIPTION: Lemd is a bluish-gray 
soft metal. 

HEALTH HAZARDS: Lead i8 a auapected human 
c a r c ~ e r i  and may be poisonous if ingested. 
Short-term systemic effects following 
ingestion include: loss of appetite, anemia, 
malaise, insomla, heada-, irrAtability, 
muscle and joint psiru, and k.rof8. Major 
organ systeau affected arm tho -us 
system, blood systen, Md k i d n q m .  Chronic 
or ling-teum wm to laad may re8ult in 
s e w  kidney damage. 
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EXPOSURE LIMITS: Exposure limits for lead 
are as follows: 

ACGIH TLV: 0.15 mg/M3. 
ACGIH STEL: NONE 
ACGIH Biological Exposure Indices(BE1): 

50 micrograms (lead) per 
liter in blood; 
150 micrograms ( lead ) 
per gram creatine in 
urine 

OSHA PEL: 0.0s  mg/m 
OSHA CEILING: NONE 
NIOSH REL: 0.10 q / M 3  
IDLH: NONE 

CADMIUM: Cadmium (Cd CAS 7440-43-9) is e 
constituent in batteries which have b a n  used 
in lighth~usos such as: Ni@col-Cadmium XED 
and ED Serier,'hido EI and FHGS Series, and 
GNB Absoiyte-I1 Series. S i m  those 
batteries were used at Ughthousas, the 
likelihood of releaso of  t m .  batteries into 
the aquqtfc envirorrrurt'arouf4 aids to 
navigation fa m i n i m a l .  

GENERAL DESCRIPTION: Cadmium i s  a silver- 
whit., amlleablq wtal. 
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sites. The mercury present in primary 
batteries may react with the surrounding 
aquatic environment to produce methyl 
mercury. 

GENERAL DESCRIPTION: Methyl mercury is a 
colorless liquid. 

HEALTH HAZARDS: Methyl mercury is a poison 
of the central nervous system. Primary 
routes of exposure are skin absorption, 
inhalation, and ingestion. Symptoms of 
poisoning include numbness and tingling of 
the lips, hands, and feet as well as 
dizziness, emotional disturbances and jerking 
movements of the limbs, head or shoulders. 
There may be a delay in the onset of symptoms 
( latbncy period) for a single toxic dose from 
one to several weeks. Biolog$cal half-life 
for methyl mercury (the time needed to 
eliminate half of it from the body) is about 
70 days. There is a considerable risk of 
accumulation of mercury to toxic levels. 
Methyl mercury can cause irritation of the 
skin, eyes, and mucous wrhranes. 

EXPOSURE LIMITS: 
ACGIH TLV: 0.01 mg/M3 
OSHA PEL: NONE 
OSHA CEILING: NONE 
IDLH: NONE 

HHydrogen sulfib. (H2S2; UN1053: 
' CAS 7783-06-4) is a bp- of dooaying 

c5rganic matorial- (arch as rotting ttsgatation) 
that may k naturally ooourriryf at undomator 
W O T ~  S I ~ W *  

GENHRAC DEsQUPTION: , ftydrog.n .ulfi& la 
oolorlum, f lamablr .ga8 with an of fuuiva 
odor (I**., -1s 1fk.t "rottan agg8"). 

HEALTH H A W R D ~ ~  ~oydtoecla .ulfib\o 1. M ~ C U ~ O  
poi.osr bp Inhalation, fRw airbomo 
cmmntratio~ caa cat180 irritation of. the 
ey# and upp.r rcrspiratary s. mta 
exposure to hi- ~ t r a t l o s u  may ruult  
In coma or cbrcrnic pUlr0narlrIr-u. Hydrogur 
sulfida i s  a %hnloaf a8phyxlmta wNch 
mearu that it acts a8 a poi- by paralpzing 
the rempiratory csntak of tho body. It I8 an 
iruidiotu poi.orr 8- a 0.t#a'8 8ama of 
smell may b.oolu fatigud to tho "rotton agg* 
-1 of hydrogen .ulfi&, TIm odor and 
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irritating effects do not offer a dependable 
warning to workers who may be exposed to 
gradually increasing amounts and therefore 
become used to it. Hydrogen sulfide is a 
dangerous fire hazard when exposed to heat, 
flame, or oxidizers. 

EXPOSURE LIMITS: 
ACGIH TLV: 14 mg/M3 ( 10 PPM) 
ACGIH STEL: 21 mg/M3 ( 1 5  PPM) 

. OSHA PEL : 14 mg/M3 ( 10 PPM) 
OSHA CEILING: 21 mg/M3 ( 15 PPM) 
NIOSH REL: 15 mg/M3 ( 1 0  PPM) Ceiling 
IDLH : 300 PPM 

F . 1 . b .  ENVIRONMENTAL MONITORING FOR CHEMICAL HAZARDS: 
The following monitoring shall be conducted. 
~onitoring equipment shall be calibrated and 
maintained in accordance with the 
manufacturer ' s instructi on8 ( electronic 
equipment shall be calibrated before each day's 
use ) . 

pH: Upon iaitial entry.to d a t w  if battery 
contents spilled and upon discovery of cracked 
batteries 

DELMAR H2S MINI CHECKS: 

Continwnu during any activity that might 
r.l- dmcaying organlo natuia l (wo~k in 
mardms, W O t  Isndrc, .to*)- 

BuDmSYS'PQI* Tbrbwkly.I.fr.b.llb.ob8uvmd 
t&, Wbdt k.., nut wIU sight 
mgnd at a U  t ln8. Partrrur ahall *- by tha m i t e  Uafotp -8Or. 

~ ~ u h i 8 t l ~ t o i f b d i C 8 t a t h 8 t t h m y n n d  
- i a ~ ~ ~ m a y k ~  
trpr 8 U p m = % ~ . ( o . g -  hf* m, w-, 

a r o u )  as zmt& oa em Prod- Map* 
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The fire extinguisher shall be maintained in a readily 
accessible location and the location noted on the 
project map. 

G - 3 .  LIGHTING. No work is anticipated before dawn and after 
dusk. should work be preformed at night fixed or 
portable lighting shall be maintained for dark areas or 
work after sunset to ensure that sufficient 
illumination is provided. (See TABLE H-120.1 of 29 CFR 
1910.120(m) for Minimum Illumination Intensities.) 

G.4. WORK NEAR WATER. All personnel working in boats, on 
docks, or generally within 10 feet of water deeper than 
3 feet, shall wear Coast Guard approved Personal 
Flotation Devices (PFDs) or work vests. 

G .  5 .  TRAP HAZARDS. Open, pits, trenches, or similar 
hazards are noted on the site map. Tha site safety 
supervisor shall ensure that these locations are 
periodically checked during the day. 

G.6. BRUSH CLEARING OPERATIONS. Recovery paksonnol may need 
to cleat brush to obtain access and. provide suitable 
walking surfaces. Clearing activities should k 
limited in scope. Any clearing tools or oquipmurt used 
shall be used following manufacture's irukuctiona and 
using needed safety gear (including hard hats, chaps, 
ear/faco and face protection). . 

G.7. MOTOR VSHICLES. D r i v u s  shall nraintain a s8fa spud at 
all timas, and shall not k all- to opuata vohiclos 
in a reckless manner. A vehlcls safoty briofing can k 
providad 88 an attachment. Contact tho Sit. Safaty 6 
H d t h  O f f i o r r +  or Prof.ct .ang.t folc dotall.* 

G. 8. DRUM HANDLING* 

a, D r u u  Md: c ~ n t a i n ~ ~  must k handlad in l r~n-  
wi- 29 cPrv 1910.120, mtain~8 au+ b lakld ard 

in w i t h  SPA (40 CPLI 264-365, and -.- and DQT (49 CPR 171-178) rogulationr. 

c, Manual lifting and handling of dmm8 and OWL-. 
shall k kept to a minimum, To t h m  utant p088ibla, 
mechanical device8, diup sling8 or othu 
assisting davicma dmigrwb for that purpow rhrlJ k 
used, 

d. Safo DM Lifting/~andling m inc1ud.d 
in q+tachment 3. 
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G . 9 .  POISONOUS\INFECTIOUS INSECTS, BITES, STINGS, PLANTS. 
a. BEE STINGS (also hornet or wasp bites) 
b. POISONOUS SPIDERS (black widows or brown recluse) 
c. TICKS (carriers of rocky mountain spotted fever, 

and Lymes disease) 
d. ANIMAL BITES (infection hazard, and/or rabies from 

some common sources such as: skunks, prairie dogs, 
foxes, bats, dogs, cats, raccoons, and cows ) . 

e. POISONOUS PLANTS (poison ivy, oak, or sumac) 

GENERAL PREVENTION: 

1 
During morning safety briefings, provide information on 
the location of hazards and how to deal with problems. 
Personnel should be provided with - 
- long sleeved clothing 
- chemical resistant coveralls (TYVEK or Rain Suits) 
- insect repellant 
- Knee waders 

- Personnel should inspect each other for ticks and signs 
of infected bites during breaks when working in 
designated areas. 

- Personnel with allergies to bee stings d r  insect bites 
may suffer a medical emergency if bitten. Supervisors 
on site should be prepared to deal with these medical 
emergencies. 

- Personnel with severe allergies must work in areas away 
from known/suspected hazards. 

- Personnel with allergies to bee stings or other insect 
bites should notify their sugervisors AND the site 
safety supervisor when reporting on this site. 

Procedures for bites, stings and poisonous plants are 
included as attachment 12. 

H. PERSONAL PROTECTIVE EQUXPMtWT (PPt) 
Only Level D PPE ensembles shall be used while on site. 
Any sites suspected as needing a higher level of personal 
protective equipment shall be referred to the ATON Battery 
Project Officer and the Site Safety and H W t h  Officer 

IL DE-TION PR-. Per!immel showing signs ~f 
con-tim shall be decontanrinated in accordance with the 
instnzctAona of thei site safety and health supervisor. For 
recovery operations and the subatamem expected to be 
encountered, a water wash should serm, as the primary means 
of decontamination. Any contaminated clothing shall be 
properly decontaminated prior to nest wear or disposed of. 
A suggested DECON layout is included a8 attachment 8. 

J. SANITATION 6 PRRSONIUI HPOIHUI: Potable water, non-potable 
water, toilets and personal hygiene facilitiem shall be 
readily available. For further Infoxmution a- attachment 
9. 
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First CS District ATON Battery Recovery Site Safety Plan 

K. EMERGENCY PROCEDURES. 

K.I. In all cases when an on-site emergency occurs, 
personnel shall not reenter the work area or restart 
work until: 
o the condition resulting in the emergency has b& 

investigated by supervisory personnel, and has 
been Corrected; 

o hazards have been reassessed; and 

o site personnel have been briefed on any changes in 
the operation and site safety plan. 

K . 2 .  Emergency Medical Procedures: 

Contact designated hospital/ambulance service (see. 
the posted organization/work plan). 

Do not attempt to move seriously injured 
personnel, call for an ambulance to come to 'the 
injured person. 

The closest hospital for regular emergencies is listed 
on page 2. 

Contact Agency-for Toxic Substances and Disease 
Registry (ATSDR) (404) 639-0615 (24  hr) for seal 
exposure emergencies. 

Emergency Fire Procedures: 

DO NOT a w p t  to fight fires OW thsn -1 f i ~ .  
A small fire is general ly considertad to k a firm in 
the early stages of development, which can r e l y  k 
extinguished with petsonnsl and equiplwnt in t b  
immediatr area within a few mlnutu tiar and w i t h  o m  
extingui~. 

DO NUT take extraordinary maasurea to fight f iru .  

Y W  M118T sound a appropriate firm st@ if. f i n  can 
nott k put out quickly- 

o Uarf nearby personnel to call firo d o m ' t -  . 
, . 

o ~otify supervisorw 

o When the fire alarm is sounded, p r 8 0 ~ ~ d  shall 
Immediately leave the work area WIT8 TffBIR ASSIGNED 
BU~DY, to the prcr-dwignstsb rn-ly point bp thr 
moat appmpriate evacuation route. 
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F i r s t  CS Dlstrict ATON Battery Recovery S i t e  Safe ty  Plan 

o The Site Supervisor OR the Fire Department shall 
ensure that the fire is extinguished and a temporary 
fire watch has been posted BEFORE restarting work. 

K. 4. Evacuation. 

FIRE & EVACUATION SIGNAL(S): 
MOUTH PIECE WHISTLE, HAND MOTION TO RETURN, BOAT HORN, 
CAR HORN . 

EVACUATION ROUTES: A primary and secondary evacuation 
routes and assembly shall be agreed upon prior to 
operations beginning and shall be noted on the site 
plan. 

L . COMMUNICATIONS 

L.1 .  Radio communications: 
Working freq: 157.15, CH: 23 or 21A (VHF-FM) 
Emergency freq: 156.8, CH: 16; (VHF-FM) 

L.2. Phone communications: 

Recovery Coordi natot : 

( 617 1223-8340 (voice) 

First District ATOH P r o j e c t  Of ficmr: 

Site Safaty and Health Officer: 

H.1. ,AT1 puaonml, eaplop.u, COJI~actQ-, and 
su'bcon+ractors ahall k prmid.6 w i t h  an i n i t i a l  site 



safety briefing to communicate the nature, level and 
degree of hazards expected on site. 

M.2. Personnel will also receive regular briefings before 
and after each shift, before making a LEVEL A/B hot 
zone entry, and when significant changes are made in 
the work procedures or safety plans. These site safety 
meetings/briefings shall be held by the Site 
Supervisor. At a minimum these meetings will 
describe the work to be accomplished, discuss safety 
procedure changes, and note any items.which need to be 
passed to other crews. General safety training topics 
should also be covered based an points raised in 
previous meetings and the site safety plan attachments. 

A briefing log is provided as attachment 11. - 

N. AUTHORIZATIONS: .- 

SITE SAFETY' OFFICER: 
-42' 

1' 

_I - .' . -. - , , ./#/ , & &... ,/' , . i. < e J o .  & fv  
. _ .- I 

DATE: 

. - . . 
RECOVERY COORDINATOR: 
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F irs t  CS ~ i s t r i c t  ATON Battery Recovery S i t e  Safety Plan 

ATTACHMENT I :  SITE PLAN (Radar Plot) 





SITE P L A N  0 SITE NAME: 

SCALE: 
RING=.-I 

1 80 AN) NML= 

1. LOCATE EVERY BATTERY ON THE SITE PUN. UNk 
2. THC DATUM IS THE HIGHEST CONCENTRATION OF OAnERlCS POSITION: U T  
3. DENOTE A FIXED REfERCNCE OBJECT ON THE SITE PUN. LON 
4. USE SYMBOLS USTED ON THC LEGEND. 
5. CIRCLE RUPTURED BATTERIES. 
6. DRAW A SQUARE: AROUND BATTERIES THAT WERE REMOVED. SIGNATURE: 



First CG aistrict ATON Battery Recovery S i t e  Safety Plan 

- Drum and container handling procedures and spill containment 
plans are provided as attachment 3. 

- Use available machinery and lift aiding equipment before 
lifting heavy loads manually. 

- Have someone help you with a.heavy load (even a loqd within 
.personal capacity can cause back injury). Use team work for 
numerous small loads (e.g., stock piles of trash bags full 
of oily debris). Do not rush the :wrk. 

- Use of Chhical Protective Ensembles will restrict movement 
and visibility. Us+ extra care while lifting in these 
enssmbf es . 

- Position feet properly. Of greatest importance here is to 
simply maintain balance and avoid twistfng motions while 
lifting, Feet should not be close together.. The feet 
should be close to tho load to help keep thewbody close to 
the center of graviw- One foot should be positioned in the 
direction thm load will k moved to avoid twisting or 
turning of the back during the lift. Turn using your feet 
and not by twisting the back, 

- Before and during. the lift'pull the load close to you to 
keep the center of gravity ovez your feet- 

- Check your grip and test tho we$ght OF th load before 
lifting. 

- The back M b  k .traight w h u r  start ing t b  lift anb t h  
kneea should be doing thm banding. Thi8 w i l l  M p  to eryure 
that much OS the lifting i8 done with the To h.1~ 
keep tho back straight thm chfn should k tuck- in and head 
kept * 

- K-p- .l .tol.oh -1.. tight ~ h i h  lif thg. K m p  
bath -t during -'lift and attoid twfrting motion8 in 



A T T A C ~ E N T  (3): D,RUM HANDLING AND STORAGE PROCEDURES . 2 4  
PAGE 1 4 1  9 3 

Detailed regulations regarding drum handling and spill 
containment can 'be found at29 CFR 1910.120(j) 

I. Handling Drums. 

A. Drums shall be inspected and given a unique 
identification prior to being moved. 

B. Movement of drums must be kept to a minf&m. 

C. To the greatest extent possible, drums shall not be 
moved by unaided manual methods. Safe manual lifting 
procedures for batteries are providdas attachment 2. 

D. Prior to shipaht, each dnam must be in good condition 
(or over-packed) and properly labeled in accordance with 49 CFR 
requirements. 

E. A log shall be akntained to keep track of sahpling, 
re-packing/over-pack*, bulking/cozuolidation, on-site movement, 
off-sfts shipmurt, and any o t h u  significant w m t r  related to 
each individual dnm. 

F. Bulking or product coruolidation i8 allowed only after 
individual product contents ham bru, charactuized. 

111. Staging and containmutt aroa8. 

A. Pathways for hazardous mrbrt- dlupusion: 
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First CG District ATON Battery Recovery Site Safety Plan 

ATTACHMENT 4: WORK PLAN MODIFICATIONS: 
Page- Of - (site name) 

This form should be used to quickly document plans during the 
initial phases of emergency/post-emergency response operations, 
or as a means to readily modify general plans provided in the 
Comprehensive Work Plan. 

A. ENTRY OBJECTIVES: 

MONITORING REQUIREMENTS: 



First CG District ATON Battery Recovery Site'Safety Plan 

ATTACHMENT 5: COMMAND AND CONTROL DIAGRAM 

I  
I  
I  
I  
I 

I 
I 

v 
Site Supervisor 

Must be Second 
Listed on Page. 

I 

I 

;t 

RECOVERY COORDINATOR 
Site Safety & Health Officer. 

First District (oan) I- 
t 
I  

4 '- Dl ATON Recovery Proj Mgr . 
I  
I  1 
;---------------I C N  Providence 

I- 
(HAZWASTE/State Issues) 

- - - Site Safety & Health Supervisor. . 
C l a s s  Petty Officer ar Above 
2 of Site Safety P l a n  

Recovery Team Members 
Appropriately Trained 
Listed on P a g e  2 of Site'Safety Plan 



first CG District ATON Battery Recovery Site Safety Plan 

ATTACHMENT 6: HAZARDOUS SUBSTANCE INFORMATION SHEETS 
MSDS/RIDS/CHRIS/CHEMTOX/TOMES/etc. 



Encl. (4) to CaWTINST 16478.12 

GNB BATTERY TECHNOLOGIES lI=\TERL-\L SAFETY DATA SHEET 

I. Product Identification 
1 ChemicaliTrade Name (Identity used on label): ( Chemlcal Family~Clnssification: 1 

IT. Hazardous Ingredients 

STOWAWAY 112-5000 1 

MATERIAL 
Lead . 
Electrolyte: 
(Sulfuric Acid) 

Senled Lend A c ~ d  Batten. 
Company Name 
G;"iB B a t t e ~  Technologies 
Di\.ision or Department 
Industrial Batten, Company - Stationan 

Case Material: 
Pol!propylene 
Talc (Non- 
Asbestos T > p )  

Electnc Storage Battep 
Address: 
829 Parkview Boulevard 
Lombard. IL 60148-3249 

Separator 
Material: Glass 
Tin 
Antimony 
Selenlum 

-I--- 
Contact - Tele~hone  Number 

Questions concerning MSDS Day: 6 12.48 1-5000 
Contact Environmental Assurance Department Richard B. Crowell 
Tmnsprtation Emergencies: 24 horn: 
C HEMTREC 800 424-9300 

% by Weight 
or Volume 
64-69 

Esposure 
OSHA 
.O5 mg/m3 

NIA 
2 mg/m3 
0.5 mg/m3 
0.2 mg/m3 

*Respirable Dust 

Limits 
ACGIH 
. I5  mg/mJ 

*Respirable Dust 

HI. Phvsical Data 
~ - ~.-.. 

/ Matenals (at normal temperatures) ) Appearance and Odor I 
Electroi!-te 
Boliing Point (at 760 MM Hg) 

Electrol\lte is a clear liquid with a sharp. 
penetratine. pungent odor. 
Meltmg Pomt 

203O F 
- 

Specific Gravity (HZO= I )  
1.230-1.350 
Vapor Densln (.AIR= 1) 
Greater than 1 
?/o Vointlles by Weight 
?i/A . 

- 
NIA 
Vapor Pressure (mm Hg at 20' C) 
: 0 
Solubll~ty ~n Water 
1 00°6 
Evaporation Rate (Butyl Ace~xe=I)  
Less than 1 



Encl. (4) to COMDTINST 16478.12 

IV. Health Hazard Information 

ROUTES AhD LETHODS OF ENTRY 

I lnhalat~on: 
Sulfuric Acid 1.apors or mist may cause severe respiraton irritation. Lead dust or fumes may cause irrttation of upper respiratory I 

- -- 

Skin Contact: 
Sulfuric Acid mav cause severe imitation. burns anLIceration. Lead Compounds are not absorbed through the skin. 
Skin Absorption: 
Sulfuric Acid is not readilv absorbed through the skin. Lead Compounds are not absorbed through the skin. 
Eye Contact: 
Sulfuric Acid vapors or mist can cause severe irritation. bums. cornea damage and possible blindness. Lead Compounds may 

- 

rngest~on. 
Sulfuric Acid may cause seLere Irntation of mouth. throat. esophagus and stomach. Lead Compounds may cause abdomtnal pam. 
nausea. v o m m g .  d~arrhea and se\ere crampmg Acute lngestlon should be treated by phvsrctan 

SIGNS A$ SYMPTOMS OF OVEREXPOSURE 

Acute Effects: 
Sulfuric Acid may cause severe skin irritation. burns. damage to cornea and possible blmdness and upper respiratory irritation. 
Lead Compounds mav cause abdominal pain. nausea. headaches. vomiting. diarrhea. severe cramping and difficulty in sleepino. 
Chrontc Effects: 

I Sulfuric Acid may lead to scarring 0: the cornea. inflammation of the nose, throat and bronchial tubes and possible erosion of 
tooth enamel. I 
Lead Compounds may cause anemia. damage to the kidneys and nervous system. May cause reproductive changes in  both males 
and females. 

POTENTIAL T O  CAUSE CANCER 

Lend has been tested for ability to cause cancer. The results showvcd that there is insufficient evidence to show that lead can or 
cannot cause cancer. I 

EMERGENCY AND FIRST AID PROCEDURES 

Inhaiat~on: 
Sulhric Acid - Remove to fresh air immediately. if breathing is difficult. give o q g e n .  
Lend Compounds - Remove from esposure: grgle .  wash nose and eyes and consult physician. 
Skin: . 
Sulfuric Acid - flush with large amounts of \later for at lenst 15 minutes. remove any contaminated clothing and do not near 
again until cleaned. If acid is splashed on shoes. remove and discard if they contain leather. Lead  omp pounds are not absorbed 
tllrough the skin. 
Eyes: 
Sulfuric Acid - flush immediately nith cool water for nt least 15 minutes. then consult physic~an. 
Lead Compounds - tlush immedlntely n-~th cool \rater far nt lenst 15 nimutes. then consult physmm. 

Ingestion 
S u l h r ~ c  . h d  - g n e  largz qunntltles of unter: DO YOT induce \ornltlng. :hen consult ph\sician 
Lend Compounds - consult n ph!s~c~:~n 

I 
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V. Fire and Explosion Data 

Flash Po~nr: Flnnimable L~rnlts. 
I Sot applicable. Loner 4 1°'o (Hydrogen gas) Upper 74. l o l ,  

Est i i ig~~shing klcdin: 
C01: foam: dry chemical. 
Special Fire Fighting Procedures: 
If batteries on charge. turn off power. Use positive pressure. self-contained breathing apparatus. Water applied to electroly~e 
generates heat and causes it to splatter. Wear acid resistant clothing. 
T J n u w !  Fire xc! Exp!osion Hszsrd: 
Hydrogen and O q g e n  gases are produced in the cells during normal batten: operation or when on charge (Hydrogen is highly 
flammable and O q g e n  supports combustion). These gases enter the air through the vent caps. To avoid risk of fire or esplosion. 
keep sparks and other sources of ignition away from the batten. Do 11ot allow nietallic material to simultaneously conttc: both the 
positive and negative terminal of batteries. Follonp manufacturers' instructions for installation. 

I 
1'1. Reactivity Dstn 

Stability: Conditions to Avoid: 
Cl = Unstable = Stable Sparks and other sources of ignition. 

Prolonged over charge. 
Incompatibility (Material to Avoid): 
Combination of sulfuric Acid with combustibles. and organic materials may cause fire and es'plosion. Also avoid strong reducing 
agents, most metals. carbides. chlorntes. nitrates. picrate. 
Lead Compound: Potassium. carbides. sulfides. perosides. phosphorus and sulfur. 
Hazardous Decomposition Products: Hazardous Polymerization: 
Sulfuric Acid: Hydrogen sulfur dioxide. sulfur trioside = May Occur = Will Not Occur 
and sulfuric acid mist. 

VLI: Control Measures 

Engineering Controls: 
Store and hand!e lead acid batteries in well ventilated areas. 
Work Practices: 
Make certain vent caps are on tightly. Place a minimum of two layers of cardboard between layers of batteries. Do not stack more 
than three layers high. Do not allow metallic materials to simultaneouslv contact both the positive and negative terminals of the 
batteries. Use a battery camer to I f i  a battery or place hands at opposite comers to avoid spilling acid through the vents. Avoid 
contact with internal components of the batteries. 

PERSONAL PROTECTIVE EQUIPMENT 

Resp~ratory Protecuon: . 

None are required under normal 'conditions. If concentrations of sulfuric acid mist are knolvn to esceed PEL. use NIOSH or 
MSHA approved respiraton. protecuon. 
Ehes and Face: 
Chemical splash goedes or face shield. 
Hands. Arm. Body: 
Rubber or plast~c a c ~ d  reslsrant glo\.es \\ ~ t h  elbow length guntlet.  
Other Special Clothing and Equipment: 
Acid resistant apron. Under se\.ere exposure or emergency conditicns. wear acid resistant clothing and boots. . 
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C'III. Safe Handling Precautions 

- 

H! gene  ~rcrct~ces - 
Wash hands thoroughl) before entlcg. drinking or srnoklng after h a n d h n ~  bnttenes 
Protecti\.e Measures to be taken during non-routine tasks lnciuaing equlprnrnl lndlntenancr 
Not applicable. 

SPILL OR LEAK PROCEDURES 

Protective measures ro be raken if mnreriai is reirilsri 01 bpiiit-d. 
Ren1of.e con~bustible materials and ail sources of ignition. Stop flow of material and contain spill by diking with soda ash 
(sodium carbonate) or quick lime (calcium aside). Carefully neutralize spill with soda ash. etc. Make certain mixture is neutral 
then collect residuc and place in a drunl or other suitable container with a label specifying "contains hazardous waste" or (if I 
uncertain call distributor regarding proper labeling procedures). Dispose of as hazardous waste. If battery is leaking, place 
battery in a hemy duty plastic bag. Wear acid resistant boots, faceshield. chemlcal splash goggles and acid resistanr gloves. 
CO ?JOT RELEASE W U T R A L I Z E D  ACID. 
Waste Dis~osal  Methods: 

I Sulfuric Acid: Neutralize as  described above for a spill. collect residue and place in a container labeled as containing hazardous 
waste. Dispose of as a hzardous waste. If uncertain about labeling procedures. call your local battery distributor or contact listed 1 
at beginning. 
DO NOT FLUSH LEAD CONTAMINATED ACID TO SEWER. 

, Batteries: Send to lead smelter follo\ving applicable federal. state and local regulations. 

IX. Other 

REGULATORY INFORMATION: 
NFPA Hazard rating for Sulfuric Acid: 
Flammability (Red) = 0 
Health (Blue) -. 3 
Reactivity (Yellow) = 2 

US DOT identification and description for batteries and acid is as follows: 
Batteries. wet. non-spillable. Electric Storage 
8. UN 2800. PG 111. Label: Corrosive 
(Esceptions 173.159. paragraph (d). C.F.R. 19) 
For air shipments. reference International Air Transportation Association (IATA). refer to special provisions A18 and A67 

Sulfuric Acid is water reactive if concentrated. Batteries are regulated under applicable US DOT, RCRA. CERCLA and EPCRA 
If you have any questions. please contact the Environmental Assurance Department of GNB Battery Technologies at 6 121681- 
5000 or kchard  B. Cronell at 6121681-5281. 

The International Agenc  for Resexch on Cnncer (IARC) has class~fied "strong inorganic acld mlst contamng sulfurlc nc~d" as a 
Cntegor! I carcinogen. 3 substance that IS  carclnogenlc to humans This class~ficatlon does not appl? to l~quld forms of sulfurlc 
nc~d or sulfur~c acld solut~ons contnlned ultliin n batten Inorgnnlc ncld rnlst ( s u l h r ~ c  acld mist) IS not generated under normal 
use of t h ~ s  product Mlsuse of the product. such as o~ercharglng. may hone\er result in the Qeneratlon of s u l h r ~ c  nctd mist 

A battery is manufactured using lend. CAS No. 7439-92-1 and sulfuric acid. CAS No. 7664-93-9 nhlch sre subject to the 
reparting rcquircrnents of EPCRA Section 3 i 3  (40 CFR 372). 
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GNB BATTERY TECHNOLOGIES 3IATERUL SAFETY DATA SHEET 

I. Product Identification 
I Chern~caL/Trade Name (Idenup used on label): I Clmn~cn! Fam~lyiClass~ficntion: 1 

EVBiCHAWION LD/ 12-5000 
Sealed Lead Acid Batterv 
Company Name 

Contact Telephone Number 
I Q i i t ~ ~ i ~ f i ~  coxerning XSDS 1 53:;: 5!?-5S!-52!2!2 I 

Electric Stonge Battery 
.Address: 

GNB Batten Technolog~es 
D ~ v ~ s ~ o n  or Department 
Industrial Battery Company - Statlonary Dept. 

329 Parkv~erv Boules.ard 
Lombard. IL 60 158-3219 

11. Hazardous Inqredients 

Contact Environmental Assurance Department 
Transportation Emergencies: 
CHEMTREC 

MATERIAL 
Lead 
Electroljte: 
(Sulhric Acid) 

Richard B. Crowell 
24 hours: 
800-424-9500 

Case Material: 
Polypropylene 
Talc (Non- 
Asbestos Type) 

Separator 
Material: Glass 
Copper 
Tin 
Antimony 
Cadmium 

%by Weight Esposure 

*Respirable Dust 

Limits 

'Respirable D u s t  

203" F I N/A 
Specific Grawty (H70= 1 ) I Vapor Pressure (mm Hg at 20° C) I 

III. Physical Data 

- 
1.230-1.350 I 1 0 ~  
Vapor Density (AIR= I ) 1 Solubilin. in Water 

Materials (at normal temperatures) 

Electrolyte . 
Bo~ling Point (at 760 ,&&I Hg) 

Greater than 1 I 100% 
YO Volatiles by Weight 1 Evaporation Rate (Bun.1 Acetate= 1 )  1 

Appearance and Odor 
Electrol>.te is a clear liquid with a sharp, 
penetrating. pungent odor. 
Meltmg Point 

June 2 5 .  1994 evbcms. 
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1 ~ .  Health Hazard Information 

ROUTES Ah73 LETHODS OF ENTRY 

I Inhalation: 
Sulfuric Acid vapors or mist may cause severe respiraton irritation. Lead dust or fumes may cause irritation of upper respirator?.. 1 
tract or lungs. 
Skin Contact: 
Sulfuric Acid may cause severe irritation. bums and ulceration. Lead Compounds are not absorbed through the skin. 
Skin Absorpuon: 
Sulfuric Acid is not readilv absorbed through the skin. Lead Compounds are not absorbed through the skin. 
Eye Contact: 
Sulfuric Acid vapors or mist can cause severe irritation. burns. cornea damage and possible blindness. Lead Compounds may 
cailje eye irritation. I 
Ingestion: 
Sulfuric Acid may cause severe irritation of mouth. throat. esophagus and stomach. Lead Compounds may cause abdominal pain. 
, nausea. vomitmp. diarrhea and severe cramping. Acute ingestion shouid be treated by physician. 

SIGNS AND SYMPTOMS OF OVEREXPOSURE 

Acute Efkms: 
Sulfuric Acid may cause severe skin irritation. burns. damage to cornea and possible blindness and upper respiratory irritation. 
Lead Compounds may cause abdominal pain. nausea. headaches. vomiting. diarrhea. severe cramping and difficulty in sleepine. 
Chronic Effects: 
Sulfuric Acid mav lead to scarring of the cornea. inflammation of the.nose, throat and bronchial tubes and possible erosion of 
tooth enamel. 
Lead Compounds may cause anemia. damage to the kidneys and nervous system. .May cause reproductive changes in both males 

I and females. 1 

POTENTIAL TO CAUSE CANCER 

Lead has been tested for ability to cause cancer. The results showed that there is insufficient evidence to show that lead can or 
cannot cause cancer. 

EMERGENCY AND FIRST AID PROCEDURES 

Inhalat~on: 
Sulfuric Acid - Remove to fresh air immediately. If breathing is difficult. give oxygen. 
Lead Compounds - Remove from esposure: gargle. \\ash nose and e!es and consult physician. - 
Skin: 
Sulfuric Acid - flush with large amounts of water for at least 15 minutes. remove any contaminated clothing and do not wear 
again until cleaned. If acid is splashed on shoes. remove and discard if they contain leather. Lead Compounds are not absorbed 
through the skin. 
Eyes: ' 

Sulfuric Acid - flush immediately with cool water for at least 15 minutes. then consult physician. 
Lead Compounds - flush immediately with cool water for at least I5 minutes, then consult physician 

ingestion: 
Sulfuric Acid - give large quantities of \later: DO YOT induce \.omiting, then consult physician. 
Lend Compounds - consult a physician. 
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\'. Fire and Explosion D a t a  

Flnsh Po~nl  Flammable Limits: 
Sot applicable. Lower 4.1% fHydroeen .gas) Upper 7-1. 1°6 
Est~nguishing &ledla: I 
CO?: foam: d n  chemical. 
Special Fire Fighting Procedures: 
I f  batteries on charge. turn off power. Use positi1.e pressure. self-contained breathing apparatus. Water applied to electrol!te 
generates heat and causes it to splatter. Wear acid resistant clothing. 
Unusual Fire and Esplos~on Hazard: 
Hydrogen and Olygen gases are produced in the cells during nolmal battery operation or when on charge (Hydrogen is highly 
flammable and O y g e n  suppons combustion). These gases enter the air through the vent caps. To avoid risk of fire or esplosion. 
keep sparks and other sources of ignition away from the battery. Do not allow metallic material to simultaneously contact both the 
positive and negative terminal of batteries. Follo\v manufacturers' instructions for installation. 

V1. R e a c t i v i t y  D a t a  

Stability: Conditions t~ Avoid: 
0 = Unstable H = Stable Sparks and other sources of ignition. 

Prolonged over charge. 
Incompatibility (Material to Avoid): 
Combination of sulfuric Acid with combustibles. and organic materials may cause fire and e,qlosion. Also avoid strong reducing 

I agents. most metals. carbides. chlorates. nitrates. ~ ic ra te .  
c a d  Compound: Potassium. carbides. sulfides. ierosides. phosphorus and sulfur. 
Hazardous Decom~osition Products: Hazardous Polymerization: 

I Sulfuric Acid: ~ " d r o g e n  sulfur dioside. sulfur trioside 0 = May Occur = Will Not Occur 

VII: Control Measures 

Engineering Controls: 
Store and handle lead acid batteries in well ventilated areas. 
Work Practices: 
Make certain vent caps arc on tightly. Place a minimum of nvo layers of cardboard between layers of batteries. Do not stack more 
than three layers high. Do not allow metallic materials to simultaneously contact both the positive and negative terminals of the 
batteries. Use a battery carrier to lift a battery or place hands at opposite comers to avoid spilling acid through the vents. Avoid 
contact with internal components of the batteries. 

PERSONAL PROTECTIVE EQUIPMENT 

Respira:ory Protection: 
None are required under normal conditions. If concentrations of sulfuric acid mist arc known to exceed PEL. use NIOSH or 
MSHA approved respiraton protection. 
e e s  and Face: 
Chem~cnl splash qoggles or face sh~eid. 
Hands. Arm. Bod): 
Rubber or plastic acid resistant clo\es \\it11 elbow length gauntlet. 
Orher Special Clorh~ng and E q u ~ p n ~ r ~ ~ t :  
Ac~d resistant apron. Under se\.ere exposure or emergenq conditions. wear acid resistant clothing and boots. 
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VIII. Safe Handling Precautions 

Hygiene Practices: 
Wash hands thoroughly before eating. drinking or smokrne after handling batte:ies. 
Protecti1.e Measures to be taken during non-routine tasks including equipnle~lt matntenance: 
Not applicnble. 

SPILL OR LEAK PROCEDURES 

Protective measures to be taken if material is released or sp~lled: 
Rornove combustible materials and all sources of ignition. Stop flow of material and contain spill by diking with soda ash 
!sodium carbonate) or quick lime (calcium oside). Carefully neutralize spill with soda ash, etc. Make certain rnisture is neutral 
then collect residue and place in a drum or other suitable conlainer with a label specifying "contains hazardous waste" or (if 
uncertain call distributor regarding proper labeling procedures). Dispose of as hazardous wvaste. If battery is leaking, place 
batte j in a hemy duty plastic bag. Wear acid resistant boots. faceshield. chemical splash goggles and acid resistant gloves. 
LKJ NOT ULEASE U~UWEUTRALIZED ACID 
Waste Disposa! Methods: 
Sulfuric Acid: Neutralize as described abovc for a spill. collect residue and place in a container labeled as containing hazardous 
waste. Dispose of as a bzardous mste. If unccruin about labeling procedures. call your local battery distributor or contact listed 

LY. Other 

REGULATORY INFORMATION: 
NFPA Hazard rating for Sulfuric Acid: 
Flammability (Red) = O 
Health (Blue) = 3 
Reactivity (Yellow) = 2 

US DOT identification and description for batteries and acid is as follows: 
Batteries. wvet. non-spillable. Electric Storage 
8. UN 2800, PG 111. Label: Corrosive 
(Esceptions 173.159. paragraph (d), C.F.R 49) 
For air shipments. referrnce Internatioml Air Transportation Association (IATA). refer to special provisions A48 and A67. 

Sulfuric Acid is water reactive if concentrated. Batteries are regulated under applicable US DOT. RCR4. CERCLA and EPCRA. 
If you have any questions. please contact the Environmental Assunnce Depanment of GNE Battec Technologies at 6 12/68 1- 
SUUO or Richard B. Crowell at 6 12/61) 1-528 I. 

The Internationaf ~ g e n c y  for Research on Cancer (IARC) has classified "strong inorganic acid mist containing sulfuric acid" as a 
Category 1 carcinogen. a substance that is carcinogenic to humans. This classification docs not apply to liquid forms of sulh~ric 
acid or sulfuric acid solutions contained within a battery. Inorganic acid mist (sulfuric acid mist) is not generated under normal 
use of this product: Misuse of the product. such as overcharging, may however result in the generation of sulhrric acid mist. 

A batten. is manufactured usilig lend. CAS No. 7439-02-1 and sulfuric acid. C.AS No. 7664-93-9 which are subject to the 
reporting requirements of E P C U  Sccticm 3 I; (40 CFR 372). 
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MATERIAL SAFETY DATA SHEET 
EDISON ST-NT PRIMARY BATTERY SERIES 

SAB NlFE INC. 
P.O. Box 5026 
Greenville. N.C. 27834 
Information Phone # 
91 9-752-81 26 

For Chemical Emergency 
Spill, Leak, Fire, Exposure or Accident 
CALL CHEMTREC - Day or Night 
800-424-9300 

ST-NT TYPE EP NON-TOXIC BA'ITERIES PER FEDERAL STANDARD 40 CFR 261.24 
HMlS Ratings: 3 Health 1 Flammability 1 Reactivity 

1. HEALTH HAZARD INFORMATION 
Effects of Overexposure 

Eye Effects: Contact with electrolyte solution inside battery causes very rapid, severe damage. 
Extremely corroswe to eye tissues. May result in permanent blindness. 

Skin Effects: Contact with electroylte solution inside battery may cause serious burns to skin tissues. 
Ingestion: Ingestion of electrolyte solution causes tissue damage to throat area and gastrolrespiratory 

tract. 
inhalation: During activiation procedures mist generate0 may cause varying degrees of irritation of the 

nasal mucous membranes and respiratory tract tissues. May vary from mild irritation of 
nasal mucuous membranes to damage of lung tissues proper. (Not applicable to Preac- 
t~vated Batteries.) 

Carcinogenicity: No components of battery have been found to have carcinogenic effects by the NTP, IARC 
or OSHA. 

2 EMERGENCY FIRST AID 
Eye Contact: Flush with plenty of water for at least 15 minutes. Get immediate medical attention. 
Skin Contact: Remove contaminated clothing and flush affected areas with plenty of water for at least 15 

minutes. 
Ingestion: Drink large quantities of milk followed by fru~t juices or diluted vinegar. Get imediate medical 

attention. Do not give anything by mouth to an unconscious person. 
Inhalation: Remove to fresh air. Give oxygen or artificial respiration if needed. Get immediate medical 

attention. 

3. SPECIAL PROTECTION INFORMATION 
Perform activation procedures in a well ventilated area. 

Respirator Protection: Use NlOSH approved mist respirator if necessary during activation. None is needed 
during normal usage. 

Eye Protection: Use splash goggles or face shield whenever handling a battery. 

Hand Protection: Normally none required. If exposed to electrolyte solution, or dried salts, use any water- 
insoluble non-permeable glove, i.e., synthethic rubber. Do NOT use leather or wool. 

Other Protective Equipment: Rubber boots, rubber apron or rainwear and hard hat if exposed to electrolyte 
solution. 

4. FIRE AND EXPLOSION HAZARDS 
Flash Point 

Not determined for battery. Lid melts at 210' F.,Case decomposes non-violently above 550" F, auto ignition 
temperature 850" F. 

Special F i n  Fighting Procedurrs 
Wear protective clothing and equipment to prevent potentla1 body contact with electrolyte solution or mixture of 
water and solution. 

Unusual Fire and Explosion Hazards 
' 

Electrolyte solution is corrosive to all human tissues. It will react violently with many organic chemicals, 
especially nitrocarbons and chlorocarbons. Electrolyte solution reacts with zinc, aluminum, tin and other active 
materials releasmg flamable hydrogen gas. 

t 
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5. REACTIVITY DATA 
Stable under normal condlt~ons 

CAUTION NEVER ACTIVATE OR TOP OFF WITH ACID 

Incompatablllties: Ac~ds, chlorlndated and aromat~c hydrocarbons n~trocarbons halocarbons or metals men. 
honed above Trichloret3ylene w~ l l  react w ~ t h  electrolyte solutlon to fcrm dchloractylene whlch IS spontaneously 
combustible 

Note that normal reactions m l d e  batter~es ut~lize oxygen In atmosphere and l~berate a small quant~ty of flamable 
hydrogen gas Do not seal battery from atmosphere 

6. HAZARDOUS INGREDIENTS EXPOSURE LIMITS 
Acryhc Polymer Case None Establ~shed - OSHA 
Polystryene Lid None Establ~shed - OHSA 
Electrolyte Solut~on 

Potass~um Hydrox~de Solut~on 2 mglm3 ACGlH Ce~ l~ng  - Air 
None Establ~shed . OSHA 

Zmc Ox~de 10 mglm3 ACGlH . Nu~sance Dust 

7. PHYSICAL PROPERTIES 
Boll~ng Pomt - Not Applcable Meltmg Pomt - Not App~~cable 
Vapor Pressure - 2 mm Hg at 68F Vapor Dens~ty -Not Applrcable 
Spec~f~c  Grav~ty - 1 29 pH - 14 + (electrolyte solut~on) 
Evaporat~on Rate - Not Determmed 
Solubil~ty In Water - Completely soluble . electrolyte solut~on msoluble . remamder 
For optunum battery performance do not store above 100' F 

L 

8. SPILL MANAGEMENT PROCEDURES 
Electrolyte Solution Spills 

Small (up to 5 gallons): Flush wltb water and neutral~ze wlth d~lute a c ~ d  
Large: Contaln rnaterial In suitable contamers or holdrng area Do not allow materlal to enter sewers. streams 
or storm condu~ls Recover rnater~al wcth vacuum truck and d~spose of properly 
Reportable Quantlty 1000 pounds 40 CFR 11 7 13 

9. DISPOSABLE INFORMATION 
Dlscharged battery IS a hazardous waste under RCRA 
Battery IS not EP Toxic Dlscharged battery and electrolyte solutlon are corrosive Dlspose of Ir accordance wlth 
all federal stale and local regulat~ons 

I 

10. PRECAUTIONS AND COMMENTS 
For optimum battery performance act~vate battery as close to lnstallat~on as poss~ble I f  act~vated battery must be 
transported long distances utlllze Edtson preactlvated type batter~es 

Do not store or utilrze battery for prolonged periods tllted more than 30 degrees from vertlcal. as leakage may 
result 

Do not transport actlvated batter~es w~thout vent cap In place 

When removlng battery from service vlsually Inspect for leakage prlor to handlmg If leakage has occured follow 
Sp~ll Management Procedures For buoy packs. exerclse cautlon as electrolyte may weaken wooden frame 
andlor nylon rope 

For optmum battery performance do no! actlvate battery wlth water contatntng large amounts of Iron or copper 
Tap water IS normally acceptable 

Date Issued 1 1-10.86 Last Da:e Rev~sed 10-01.87 

Dlscla~mer Th~s mformat~on has been complled from sources considered to be dependable and IS !o 1% best ol our knowledge and 
bel~ef accurate and rellable as of the date comptled However no representallor warranty (elfher exo'ess or ~rnplled) or guarantee IS 

rnaae lo the accuracv rel~abllltv or completeness of the  f format ton contamed hereln Thts tnformalio- relates lo the spectfic material 
destgnafed and may not be valid for such rnaterlai used In combtnation w~th any Other mater~als or In an\ orocess It IS the user s respon 
sib~ltty to satsly h~mself as to the sultablllty and completeness of th~s mformat~on for h~s own parttcular ,se We do not accept Ilabll~ly for 
any loss or damage that may occur ahether direct md~rect mcidental or consequentla1 from the use o' 'h~s tnforrnat~on nor 30 we offer 
warrdnly dga nsr pdler' ~ilringeneni Add Ilona ,n ormatton 6 ava~labie by callins 'he teleohone nurse. above ileslgnated :or th s Gbr 
pcce 
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US. DEPARTMENT OF U B O R  
Oecuprriorur $ d a y  ud brlth A d m k ~ s t r ~ h  

MATERIAL SAFETY D A T A  SHEET 
Rambad vrdr UIDL LIuv md nrrlm Il.luIaiw lor Ship Ilepmidn& . . .  CWI-UI rJ a-h (19 CFR l@lS. lSl& 1#171 

I SECTION I1  HAZARDOUS INGREDIENTS (Per Cell Basis) 1 

Potassium Hydroxide 
I 

(241 S t r e n g t h ,  ph14) 
I I 

b . 
241 KOH Solution- 228O SCTION Ill PHYSICAL DATA 

I--"' = 11.325 

~ A D U  u 000. s l i g h t l y - & m i q u i d .  Odor negligible. 
T * I I I 

I '-am rrnuu NO fire emected. I 
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KOHI may cause  f i r s t  degree  burns o f  s k i n  areas  
f f  ~ 5 t h  water  o r  n e u t r a l i z e d  w i t h  v i e n g a r .  

a m - n v m a o -  
r 

S e e  above.  
L 

b 

I C T I O N  V I I  WILL OR LEAK PROCEDURES 
TO Y TUUQ r CIU r r t a a u ~  r, YUI~~O 08 HLLIO 

F l u s h  w i t h  l a r n e  q u a n t i t i e s  o f  w a t e r ,  o r  n e u t r a l i z e  w i t h  
a c e t i c  a c i d  o r  vinegar.  a 

1 

S a n i t a r y  l a n d  f i l l  

I ) . ~ ~ u t r ~ d  to  u T.*U m rr*ocna bko stoackg Mark and l a b e l  l lCorros ive  
L 

Liquid".  Use p r o t e c t i v e  equipment when h a n d l i n g .  
I 

I w r m  None. 
r 
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GENERAL MOTORS CORPORATION 
MATERIAL SAFETY DATA SHEET 

SECTlON I 
/ PRODUCT NAME OR NUMBER (as ~t appears on label) ( GM COMMON CODE 1 

A11 models o f  De lco  b a t t e r i e s  I 
MANUFACTURER'S NAME I EMERGENCY TELEPHONE NO 

Delco Remv D i v i s i o n ,  GXC - Anderson O p e r a t i o n s  1 (313)556-1597 o r  6200 
, ADDRESS (Number. Street. Cltv. State and ZIQ Code1 I MANUFACTURER'S D-U-N-S NO 

2401 Columbus Avenue, Anderson,  I N  46018 ( 00-003-5001 
HAZARDOUS MATERIAL DESCRIPTION. PROPER SHIPPING NAME, HAZARD CLASS. HAZARD ID NO. (49 CFR 772.1011 

B a t t e r y ,  E l e c t r i c  S t o r a g e ,  Wet, F i l l e d  w i t h  Acid - C o r r o s i v e ,  C l a s s  8 - UN2794 
ADDITIONAL HAZARD CLASSES (as ~ p p l ~ ~ a b l ~ l  

CAS REGISTRY NO. */*W %V I l l  

CHEMICAL FAMILY 

L i q u i d  c o n t e n t  - S u l f u r i c  a c i d  

CHEMICAL NAMES) 

FORMULA 

L i q u i d  c o n t e n t  - H,SO, 

Listed as a Carc~nogen 
in  NTP. IARC or OSHA 

1 9 l O ~ ~ I  ~ s p e c l ~ l  

L + 

SECTION II - INGREDIENTS 
(list all inaredients) 

7664939 

7732185 

S e p a r a t o r :  P o l y e t h v l e n e  

. 

- 

I 

SECTION IV - FlRE AND EXPLOSION'HAZARD DATA 

Case and Cover :  P o l y p r o p y l e n e  ( P l a s t i c )  

I 

SECTION Ill - PHYSICAL DATA 

37 

B a l  

SPECIAL FlRE FI HTlNG PROCEDURES . Recomrnendea s e l f - c o n t a i n e d  b r e a t h i n g  a p p a r a t u s  i f  b a t t e r i e s  a r e  i n v o l v e d  i n  f i r e  Torip 

BOILING POINT 2 33  
' F  - *C 

VAPOR PRESSURE 2.730 
, fit 2 *F 21 .C E m m  HQ psi 

FLAS POINT 
N YA method used - F - 'C 

fumes from b u r n i n g  p l a s t i c ,  a c i d  fumes and v a p o r s  can  o c c u r .  
UNUSUA FIRE AND EXPLOSION HAZARDS 
Whlle b a t t e r i e s  a r e  b e i n g  c h a r g e d .  hvdrogen gas  i s  g e n e r a t e d .  Avoid oner  f l - ~ e ,  s ~ m  

S u l f u r i c  a c i d  

Water 

APPEARANCE AND ODOR 

PEClFlC GqA I (H 0 = 1 I 
g a r ~ e s  w = t K 7 a t t e r y  s i z e  
PERCENT VOLATILE BY VOLUME ~ W I  

EVAPORATION RATE ( I" 

pH= 

VAPOR DENSIN (AIR = 1) 

SOLUBILITY IN WATER 
M i s c i b l e  

FLAMMABLE LIMITS I U F l  
'4 / A  

I.mC 

N/A 

N / A  

EXTINGUISHING MEDIA 

N / A  

N/A 

(1 .O 

, 

Average 1 .280  +/ -  .O1 
PERCENT ,./., SOLID BY 

N / A  
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SECTION V-HEALTH HAZARD DATA Su1fur:c acid 

I .. 
INCOMPATlBlLlrY (mnarlals to wo ld)  Oxidizing or reducine materials 

, 

SECTION VI-REACTIVITY DATA 

HAZARDOUS DECOMPOSITION PRODUCTS. 
When heated. can emit highly toxic fumes. 

HAZARDOUS 
I MAY OCCUR I 1 CONDITIONS TO AVOID I 

I 

STABILITY 

I 

WILL NOT OCCUR 

EFFECTS OF OVER XPOSURE - Cona111 to Avotd 
Contact wltk sulfuric acia results in r a ~ i d  

destruction of body tissue (burns). According to 

SECTlON VII-SPILL OR LEAK PROCEDURES 

THRESHOLD LIMIT VALUE lmg/mj , 
PERMISSIBLE EXPOSURE LIMIT r" 1 me, 173 i 
OTHER LIMIT 0 1 

SECTION VIII-SPECIAL PROTECTION INFORMATION 
t e r t i n n  i f  1 mo/m? TWA i s  eyceer ipd ( a ~ 1 d )  - 

SPECIAL 
N / A  I 

I 

t e nternatlona Agencv or Research on ancer IARC occupationg exposure to 
s:roig inorginic 'acid mis:s containins suf furic !cid !i carclnogenl: to humans. 1 

PRIMARY ROUTES OF ENTRY Inhalat~on Shm C0n t~c l  a Other (SDOcltyl Ingest ion I 
! 

EMERGENCY AND FIRST AID PROCEDURES INHALATION: Do not, exceed 1 mg('m3 TWA. Remove to fresh 1 
alr. Get medlcal atte- Do nnt m e  v ed with ] 

-011s. Get medical attention. EYE O m w i t h  
large volumes of water. G P ~  m e k a l  a t t m  1 

CONDITIONS TO AVOID I UNSTABLE 

' STABLE 

OTHER PROK31VE EQUIPMENT 
Use rubber boots and acid-proof clothine for maior s~ills. 1 

' 

Y 

SECTlON IX-SPECIAL PRECAUTIONS 

can build up. Do not place near open flames, sparks or lighted matches. 
OTHER PRECAUTIONS 
Pav attention to labels on battery and cartons con-es L i ~ t ~ r l  as a 

. . 
1 

~ ~ . . r m t ~ t i - e : L  TP, IARC or OSHA: Sulfuric acid = IARC 

Sellor a r m  not to a w n  m y  clr lm (other than a claim tor a p.tm int r ingrmmtj  
.galnst8rneral Motors Corgoratton tor any use or d~sclorurr  of any t . ckn~u l  d n a  
or informarlon d~sclosed ~n c o n n l ~ ~ t o n  with thls auest~onna~re. 

PLEASE COMPLETE OUESnONNAlRE 
AND RETURN TO. 

Title u 
Battery MSDS Administrator 



MATERIAL SAFETY D A T A  SHEET 
Required under USDL Safety and Health Regulations for Ship Repairing, 

Shipbuilding, and Shipbreaking (29 CFR 1915, 1916, 1917) 
A 

I MANUFACTURER'S NAME ( EMERGENCY TELEPHONE NO. I 
SAFT 

. . 

L 
CHEMICAL NAME AND SYNONYMS TRADE NAME AND SYNONYMS 
Primary Ba t t e ry ,  Gel 1 ed E l e c t r o l y t e  . 1 sol  id  Power; SP-1200 

ADDRESS (.Vumaer. Street. City, Srafe. and ZIP Code) 

' #'i'r"%'p64?C-4ied Zinc Cell 
. 

SECTION II - HAZARDOUS INGREDIENTS 

FORMULA 
N / A  

CATALYST N A 

VEHICLE N A 

PAINTS, PRESERVATIVES, & SOLVENTS 
. 

PIGMENTS' N A 

ALLOYS NA 
METALLICCOATINGS N A 

I I I 1 I 

I 

ALLOYS AND METALLIC COATINGS 

BASE META; I4 A 

SOLVENTS N A 
ADDITIVES N A 

O f  HERS N A 

I SECTION Ill - PHYSICAL D A T A  1 

X 

FILLER METAL  
PLUS COATING OR CORE FLUX N A 

OTHERS N A 

Mercury/Zinc Amal gam/Gell ed E l e c t r o l y t e  

I BOILING POINT (OF.) NA 1 ( SPECIFIC G R A V ~ T Y  (H~o=I) NA I I 

(TLV 
Units) % 

I 

* 

T LV 
(units) 

HAZARDOUS MIXTURES OF OTHER LIQUIDS, SOLIDS, OR GASES 

Gel l ed  Potassium Hvdroxide El e c t r o l  v te  

VAPOR PRESSURE (mm Hg.) N A 
VAPOR DENSITY !91R=:) N A 

96 

PERCENT, VOLATILE 
BY VOLUME (46 )  N A 
EVAPORATION RATE 
( = I )  H P. 

SOLUBILITY I N  WATER N A 

SPECIAL FlRE FIGHTING PROCEDURES N A 1 

TLV 
(Units) 

* 

1 \ 

N A 

SECTION I V  - F lRE  A N D  EXPLOSION HAZARD D A T A  

UNUSUAL F lRE AND EXPLOSION HAZARDS N A 

APPEARANCE AND ODOR 

FLASH POINT (Method used) 
N A 

7-- 

PAGE (1) 

FLAMMABLE LIMITS 
NA I La1 I U.1 

I 

(Continued on reverse side) 

[ +  l SEE r & ~ k  3 

EXTINGUISHING MEDIA N A 
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T R SHOLO LIMIT V LUE 

, fi Fercury I n I t r  : 0 .05 mg/m 3 ( 2 )  Caustic Haterial 
E F CTS OF OVEREXPOSURE 
(17 Minor; 1 imited EXF3SURE possible pnl v if bafbrv kQkcngg~n 

EMERGENCY AN0 FIRST AID PRO$EOU?ES 

1 r v i d  ( 1- P o e sood ventilatl- durinal~au 
( 2 )  Wash thorouqhly with water 

ST ABlLlTV 
UNSTABLE I CONOlTlONS TO AVOID I 

- - , . .- . . 
HAZARDOUS DECOMPOSITION PRODUCTS I 

WILL NOT OCCUR I I 

SECTION VI 1 - §PI 11 OR LEAK PROCEDURES 
"STEPS TO 8~ TAKEN ~h CASE MATERIAL IS RELEASED-OR *?IUD 

I f  Batterv Case Broken Ooen: l a )  Pr- v ~ n t i l a t ' i a  Jh\ bbat em . . 

I 

OTHER PROTECTIVE EQUIPMENT I 

SECTION VI I I - SPf CI Al. 9Rb=ION WFORMATION 
RESP!RATORV PROTECTION @ p e c ~ h  (YPCj 

4- - - . .  . 
PRZCAUTIO S TO TAK N I N  HA 0 I AND TURIN4 . 

#viod5rea%age o?ka7.ery b s e .  ~m case armkae atrow.. 
I 

VENTIUTION 

- ,- . 

, OTHER PREC-AUTIONS 
Do Not .Imi nepa-.. 

PROTECTIVE GLOVES *I M m l U N  

LbCAC EX*AUST . - '  
MECHAN l CAL  genera^ 

-mL 

1- 
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KOH (as  100%) 1 - 1 0 . 2 %  / - 9.54 

Total Mercury - 0.26% 
El menta l  Mercury 1 . t. 0.003% a 0.24% 

EXHAUSTED B A l l E R Y  

"-- 37.4% GELLED - KOH Electrolyte  

PAGE 3 

NEW BATTERY 

40.7% 



F l r s t  35 21strlct ATON Battery RecoV*-e ry  S ~ t e  S a f e t y  ?lan 

ATTACHMENT 7: PPE ENSEMBLE DESCRIPTIONS .13 
PAGE 1 LEVEL D ENSEMBLE 4/93 

OPERATION FOR WHICH THIS LEVEL D ENSEMBLE APPLIES: All operations 
wiph air "normal" air contaminate levels. Air contaminates below 
permissible exposure limits. 

cloth coveralls 
OPTION: - l o n g / s h o r t  sleeved coveralls 
OPTION: street clothing may be worn by personnel not exposed 
to splashing liquids or oily equipment. 

chemical resistant coveralls (Tyvek/rain suits) 

resistant (see note 2) steel toe/shank safety boots with 
textured bottoms 
OPTION: hip high boots (e.g., designated snake areas) 
OPTION: deck shoes with textured soles (e-g., boat ops) 

resistant gloves. 
OPTION: leather gloves (if no contact with oil) 

hard hat (when objects are handled overhead. All personnel 
in designated areas) 

safety glasses (as required by Site Safety Officer) 
OPTION: with tinted lenses (as required for sunlight) 

PFD (all personnel on or near water) 
Chest or Knee Waders (as needed) 
hearing protection (in noisy areas) 
insect repellant (in designated mosquito/tick areas) 
sunscreen (as needed for sunlight) 
whistle (in designated ateas) - 

NOTES : 
"AS NEEDED" means to use when and in such a way so as to 
prevent significant skin contact with oil, 
"RUBBER"/"RESISTANTW mans chemical resistant material which 
resists oil penetrating to the skin or cloth garments 
underneath, Neoprene is a copl.lon material which is 
-resistant to many oils. 
Respiratory protection is used in this ensemble as a safe 
work practice while working around carcinogens in order to 
keep law exposures as low as recrsonably attainable. For 
spill response involving oils that may still contain benzene 
in particular this may be wed while working in close 
proximity to spilled product until benzene has weathered 
away (typically the first day). 
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ATTACHXE?;T 8 : CECON LAYOUT . .11A 
PAGE 1 4/93 

EQUIPMENT NEEDED (LEVEL D) 

STATION 1: EQUIPMENT DROP / OUTER, RAIN GEAR, GLOVES, AND KNEE 
WADERS WASH & RINSE: 

- c h e m  wipes, spray bottle, paper towels 
(equipment DECON, at equipment drop) 

STATION 2: PROTECTIVE SUIT WASH/RINSE: 
- garden hose/spray apparatus capable of spraying 

contaminated areas if suit is to be used more than once 
- garbage bag for one use suits 

STATION 3: OUTER BOOT/GLOV~ REMOVAL:, 
garbage bag .- 

STATION 4: GLOVE/BOOT/BO~TIE REMOVAL: 
- garbage bag ' 

STATION 5: RESPIRATOR STATION: (as needed) 
- wash with cleaner/sanitizing solution 
- plastic carrying bag 

STATION 6 : MEDICAL MONITORING STATION: ( as needed ) 
- stool or seat - medical monitoring equipment 
- 1st AID KIT 
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ATTACHMENT 9: SANITATION REQUIREMENTS 

A .  Potable water. An adequate supply of potable water, or 
other drinking fluids, shall be maintained at all times 
throughout the site. Containers for drinking fluids shall be 
capable of be'ing tightly closed, and equipped with a tap. These 
containers must also be labeled in such a manner that the 
contents are not accidentally used for other purposes. Where 
slngle service cups are supplied, the unused cups shall be 
maintained in a sanitary containers; and a separate disposal 
container provided for used cups. 

B, Non-potable water. Water intended for uses other than 
drinking or washing shall pe identified in a way that it is not 
accidentally used for drinking, washing, or cooking. There'shall 
be no cross-connection of potable and non-potable water supplies. 

C .  Toilet facilities. When activities will be prolonged (over 
2.5 hours) toilet facilities shall begprovided at a 
minimum in accordance with Table H-120.2 (Toilet Facilities) of 
29 CFR 1910.120(n). For 20 or fewer people 1 facility (porta- 
potty) is required 

E. Washing Facilities. Washing facilities shall be readily 
accessible by all employees. In addition to sanitary cleaning, 
these facilities shall be so equipped that they can be used to 
remove oily residues from the skin. Washing facilities shall be 

- maintained free of contaminants above exposure limits, and as 
free as practical from oily residues. 
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I. POISONOUS\INFECTIOUS INSECTS. The primary concern here is 
ticks carrying LpeS disease, ~oisonous spiders, bee st+ngs, 
allergic sensitivities, and for certain'response operations 
mosquitoes that may be carriers of infectious diseases. 

A .  PREVENTION. 

1. During morning safety briefings, provide 
information on the location of hazards and how to 
deal with problems. 

2. Personnel should be provided with long sleeved 
clothing and insect repellant in designated areas. 

3. Personnel should inspect each other for ticks and 
signs of infected bites during breaks when working 
in designated areas. 

4 .  Personnel with allergies to bee stings or insect 
bites may suffer a medical emergency if bitten. 
Supervisors on site should be prepared to deal 
with these medical emergencies. 

5 .  Personnel with severe.allergies must work in areas 
away from known/suspacted bee hazards, 

8 .  BEE STINGS. When a bee stings it may leave a stinger 
in the wound which will continue to inject venom. 
Wasps, hornets, and ants do not have this type of 
stinger, but they can produce multiple bites. 

1. The following signs or symptoms may indicate an 
allergic reaction: 

- swoilen throat, difficulty breathing, or 
noisy breathing; 

- sudden pain, severe itching; hives (or 
itching over the body ) , headache, .acute 
redness and/or swelIing of the wound; 

- a white, firm swelling in the skin with 
itching; 

- reduced consciousness, or shock. 

2. FIRST AID. 

a. Wash the wound with soap and water. 

b. If symptoms of allergic reaction -.present 
REQUEST MEDICAL ASSISTANCE and treat for 
shock. 



ATTACHMENT 10: BITES, STINGS, AND POISONOUS PLANTS .23 
PAGE 1 4/93 

Personnel briefed on first aid procedures must understand that 
"FIRST" aid implies that further treatment will probably be 
needed from trained/qualified medical personnel. 

See the American Red Cross- Standard First  id Training Manual or 
the American Academy of Orthopedic Surgeons' "Emergency Care and 
Transportation of the Sick and Injured" for additional 
information and updated procedures. 

INDEX : 

1. POISONOUS\INFECTIOUS INSECTS 

A.  PREVENTION 

B. BEE STINGS 

.C. POISONOUS SPIDERS 
1. The BLACK WIDOW 
2. The BROWN RECLUSE 

D. TICKS 

11. ANIMAL BITES 

A. GENERAL 

B. ANIMAL BITES AND RABIES 
1. PREVENTION 
2. FIRST AID FOR ANIMAL BITES/RABIES 

111. POISONOUS PLANTS 

B, FIRST AID FOR POISONOUS PUNTS 
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salivation, nausea, and/or vomiting; 

- profuse sweating, or swollen eyelids. 

d. FIRST AID. 

( 1 )  Wash the wound with soap and water. 

(2) Request medical assistance to address 
symptoms. The person usually recovers 
after several days of illness. 

(3) If symptoms of allergic reaction are 
present treat for shock. 

( 4 ) A' cold pack may be helpful if the bite 
is quickly recognized. 

2. The BROWN RECLUSE. 

a. The brown recluse has a brown body about 1/8 
inch long and about 1/2 inch long including 
the legs. It has a characteristic fiddle 
shape on the back. 

b. The brown recluse does not build webs but'may 
be encountered indoors in hiding locations. 
For this reason,these spiders rarely bother 
humans, but some bites occur in the areas 
around Texas, Oklahoma, Kansas, and Missouri. 

c. The most serious symptoms of the brown 
recluse bite are local effects. There may be 
no noticeable effect froa this bite, In 
severe cases a red area appears around the 
bite. A crust may develop a d  fall off while 
the area of redness grows deeper. These 
bites may take several months to heal. 

d, FIRST AID. 

( 1 ) Wash 'the wound with soap and water. 

( 2 )  If symptoms of allergic reaction are 
present REWgST MEDICA& ASSISTANCE and 
t-reae for shock, 

(3) There is no good first aid for spider 
bites other than cleaning the wound if 
it can be found. A cold pack may be 
helpful if the bite i s  quickly 
recognized. A physician can address 
sylaptou snd th p u w n  wually recovers 
after several day8 of illness, In 
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c.. .I£ stinger remains embedded, try to remove it 
WITHOUT SQUEEZING IT (this may inject more 
poison into the wound). Avoid using a 
tweezers since it may squeeze the stinger. 
scrape the stinger out with a plastic card 
(e.g., credit card or drivers license). 

d. Persons ,with severe allergy to bee stings may 
carry an emergency treatment kit. 

e. Use a cold pack to reduce/limit swelling, DO 
NOT PLACE A COLD PACK DIRECTLY ON THE SKIN! 
Place gauze pad or clean cloth on the skin to 
prevent direct skin contact with the pack. 

f .  Keep the wounded area below the level of the 
heart io slow the venom's spread. 

g. DO NOT administer aspirin or alcohol since 
this will dilate blood vessels enhancing 
spread of poison. 

C. POISONOUS SPIDERS. 

1. The BLACK WXDOW. 

a. The black widow has a glossy black body that 
is about 1/2 inch long, and is almost an inch 
long when including the legs. The body is 
bulbous in shape with a characteristic red 
hour glass shape on the bottom side of the 
abdomen (it is not easily seen from above). 

b, The black widow is a.web building spider 
found in most parts of the U.S. and even into 
Canada, but generally prefers . . warm climates. 

C.. T h e  most serious symptoms of a black widow 
bite are those of systdc poisoning. 
Initially the bite may produce no pain, and 
may not swell or cauh local symptorao. As 
systemic symptoms develop they may initially 
appear similar to a sevem case of the flu, 
but can develop into other more severe 
symptoms, Sign8 and symptom can include: 

- severe abdominal pain (sirnilsr to 
appendicitis), rigidity, pain/cramps in 
the muscles, and/or tightness in the 
chest and difficulty brea-; 

- pain in the soles of the feet; 

- alternating dry mouth and heavy 



particular the local tissue damage f r c n  
a brown recluse bite may develop 
gangrene. 

D.  TICKS. 

1. ~icks are about 1/4 inch long. They attempt to 
bury their heads and crab-like pincers beneath..the 
skin leaving only their bodies exposed above the 
skin. 

2. Ticks carry infectious diseases (rocky mountain 
spotted fever or Lymes disease) in this way into 
your blood. In most cases disease-will not 
result, but flu like symptoms may develop several 
days later including: 

- fever, 
- rash, 
- joint pain, or 
- headaches. 

3. FIRST AID FOR POISONOUS\INFECTIOUS INSECTS. 

a. Wash the wound with soap and water. 

b. If symptoms of allergic reaction are, present 
REQUEST MEDICAL ASSISTANCE and treat for 
shock. 

Try using alcohol, of 1s. or a heated paper 
clip to encourage the tick to release it's 
grip. Grasp the tick and remove it quickly 
when it shows signs of letting go (the tick 
may wiggle its legs in an attempt to withdraw 
from the' skin). If the head remains under 
the skin, soak the area several times daily 
and'use a tweezers to attempt to remove. 

d. If fever, rash, or headaches develop within 
several weeks contact medical personnel. 

11,' POISONOUS SN-S, ANIMAL BITES, AND MARINE ANIMAL PUNCTURES. 

A, GENERAL. 

1. In addition to an-1 bites (including bites by 
humans) and snake bites; stings from jellyfish, 
Portuguese man-0-war, anemones, corals, and hydras 
may be painful or cause allergic reactions. 

. 

Similarly urchins, cone shells, stingrays, spiny - 
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fish (e.g., catfish, certain toads, or oyster 
fish) can cause allergic reactions or infection. 

2. Personnel should also be briefed on procedures, to 
follow in the event of a bite, and known or 
suspected locations where problems may occur. 

3. All personnel working in designated areas should 
be provided with snake leggings or hip high boots. 
Appropriate work clothing will also help prevent 
many other bite related problems. 

4. If personnel notice. potentially infected animals 
on site they should notify their supervisor 
immediately, EVEN IF NO ONE HAS BEEN BITTEN. 
.Other personnel must be kept away from potentially 
infected pnimals until animal control authorities 
take appropriate action. 

B. ANIMAL BITES AND RABIES. 

1. PREVENTION. 

a. The following signs/symptoms may indicate 
infected ANIMAL BITES in unreported cases 
(infection can develop within hours of a 
bite) : 

- pain or tenderness of a wound 
- redness, heat, or swelling around the wound 
- pus under the skin or in the wound 
- red streaks trailing from the wound - swollen lymph nodes in a m  pits/groin/neck. 

b. RAEIES is a serious infection typically 
passed to humans by the saliva of diseased 
aniaral carriers such as those listed below. 

(1) It is generally recognized that rabid 
animals may drool or act irritable, but 
any strange/abnormal behavior can also 
indicate infected animals. Infected 
animals may also act strangely quiet, 
partially paralyzed, or unafraid of 
humans. 

( 2 )  Some common animal sources of rabies 
include: 

- skunks, - prairie dogs, - foxes, - bats, - dogs, 
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- cats, 
- raccoons, and even 
- COWS. 

c. ~f personnel notice potentially infected 
animals on site they should notify their 
supervisor immediately, EVEN IF NO ONE HAS 
BEEN BITTEN. Other personnel must be kept 
away from potentially infected animals until 
animal control authorities take appropriate 
action. 

2 .  FIRST AID FOR ANIMAL BITES/RABIES. 

a. Get medical attention ASAP to address 
infection hazards and/or poisoning. 

, 

b. Determine when person last had tetanus 
immunization (contact unit'holding medical 
records for assistance). 

c. Interview victims and witnesses to attempt to 
identify the specific type of animal that 
gave a bite and/or unusual behaviors. 

d. GENERAL first aid for animal bites: 

(1) Control serious bleeding. Apply 
pressure using a gauze pad. Use of 
tourniquets IS NOT advised unless 
absolutely necessary. 

( 2 )  WASH YOUR HANDS before touching a wound. 
Perso~el should also wear RUBBER GLQVES 
and FACE SHIELD for working.around h-n 
blood. 

(3) Wash wounds that are not bleeding 
heavily. Use plain soapy water. 
Trained medical.personne1 must clean. 
,serious wounds. . 

( 4 )  cover. with clean dressing and bandage. 

e. RABIES treatment must be administered by 
medical per~omel. Prom@t treatment is 
essential since there is no c u e  for rabies 
if it is allowed to develop in a wound. 
Rabies shots must be started quickly in order 
to prevent infection by building up Immunity. 

111. POISONOUS PLANTS. 1 

A. GENERAL I N F O R M A T I O N / P ~ I O N .  



First cs zlstrict ATON Battery Recovery'site Safety Plan 

I. personnel should be informed of known and 
suspected locations where these plants may be 
contacted- 

2. personnel shou1.d also be briefed on procedures 'to 
.follow in the event of contact. 

3. Long sleeved clothing should be worn in areas 
designated to contain these plants. 

4. Signs and symptoms of skin contact with poisonous 
plants: 

- itching, 
- burning, and 
- blister formation. 

B. FIRST AID FOR POISONOUS PLANTS. 

1. DO NOT SCRATCH. Scratching will only spread the 
poison and work it into the skin. 

2. If these plants are accidentally touched, the 
plant sap should be washed off of the affected 
ar3a with soapy water immediately. 

3. Medical attention may be needed if prolonged or 
serious conditions result. 



ATTACHMENT ( 1 1 )  AFTER ACTION REPORT 

S A M P L E  

From: Unit 
To : Commanding Officer, Civil Engineering Unit Providence 

Subj: BATTERY RECOVERY AFTER ACTION REPORT 

Ref: (a) ATONORD 01-XXX-94 

1. Per reference (a), ANT Saugerties was directed to conduct 
battery recovery operations on the following sites: 

a.,Upper Hudson River ,LT 83 
b. ~urkey Point Buoy Depot (abandoned 1965) 

2. Site survey conducted on 31 Aug 94 by unit personnel as part 
of the First District.ATON battery recovery training program. 
The site safety plan, photo documentation and soil.samples are 
enclosed. . . 

3. The clean up of the site was completed on 31 AUG 94,  
utilizing Dl trained recovery personnel. Following an extensive 
"site reconnaissance", the team recovered appzoximately 15 Edison 
Carbonaire carcasses from an the site. The following resource 
houts were utilized: 

a. Small Boats 2 Hours 
b. Vehicles 7 Hours 
c. Site Survey . 14 Man Hours 
d. Procurement and Gear Preparation 1 Man Hour 
e. Brushing Access to site 4 Man Hours 
f. Clean Up Site 14 Man. Hours 

4. Expenses were as follows: 

a. PPE 75.00 
b. Film 10.00 
c. Bags/Buckets/Drums 20.00 
d. Labels 4.00 
e. Other (pupor, sprayer) 42.00 

5. .The following lwaons learned, c a m m t 8  and recommemdations 
are provided: 

a. Need rakes for small pieces. 
b. Use Video to critique cleanup. 

6. Batteries are currently stored at ANT Saugerties, awaiting 
final disposition. DocuMurtation of final disposition will be 
foniarded separately upon completion. 
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7 .  Additional comments: 

OINC/CO 

Encl: ( 1 )  Sire Plan (origin,al) 
(2)'Photo/Video documentation 
(3 ) S o i l  Samples w/ DD1149 
(4) Disposal documentation (if applicable) 

Copy: CCGDONE (oan) with encl (1) only 
CG GP New York. 



ATTACHMENT [12] ADDITIONAL FIRST AID KIT ITEMS 

Medical Instrument and Supply Kit Field casualty Treatment 

FSN 6545-00-935-7093 

Insect Repellent 

FSN 6505-01-137-8456 

Sun Screen Lotion 

FSN 6505-01-121-2336 

Blanket ( any kind) 

Eye Wash Bottle (Available through commercial supplier like Lab 
Safety Corp. ) 





PRESENTING THE INFORMATlON 
(LT Bills) 

1. Show COMDTNOTE Training Tape 

2. Review Types Of Batteries (TECHMAN) 

-Slides 

-Discussion 

Hazard Communicalion - 
(LCDR Danielczyk) 

1. The Standard 

2. Hazard Communication (1 901 .I 200) vs 
Hamoper (1 91 0.1 20) 

3. Batteries are A M -  

4. ldentificatiort and Labels 

5. MSOS Location on-site 

6. Chemical, Physical and Health Hazards 

7. How to detect presence of materials in work area 

8. Individual protection methods and equipment 

1. MSDS 

2. Site Work Plan 
-Site Recon- 
-siteSafetyPlan 
-Site Repcrration and Use Of PPE 
-FieldTed AndSegngath 
-Recovery Batteries And Parts 
-P 

3 
-H =kJm&"CQmr Wsste ulea 
-Labels On Containem 
-Decontamim 



Encl. ( 4 )  to COMDTINST 16478.12 

lnstru tor Not Qctor Activitv , . 

OPENING ACTIONS 

Introduction 

(All) 

1. INTRODUCE MEMBERS OF THE TRAINING TEAM. 

Gainina Attention 

(LT Bills) 

.l. Introduction to current nation-wide battery situation. 

-Prior to 1986, most aids were powered by batteries. 
-since no laws were in place prior to 1973, batteries were 
sohethnes released into the envonment 
-As many as 1000 sites could be affected. 

2. Show CRUSADERS clip, recovering 'Coast Guard' batteries 
from Tampa Bay. 

-FICA made Govt agencies liable to statee. 
-Battery r8covery/disposal limited to EC&R 
-Most/all funding west to d7/d8 for remediation 

(LT Bills) 

1. To expedite recovery and disposal of ATON batteries 
discovered at terrmtdal sites. Utilized existing' AFC-30 
disposal -. 

2. Aquatic sites will be addressed once Volpe study is completed 

-Indications are from MK study that batteries do not pose a 
threat to the environment. (Quote study) Passout copies of 
prem release. 

3. Focwed HAZWOPER: Meet the requirements of CFR, while 
providing compr-e training, focwing on ATON batteries. 

4. Every ANT/WVTL will be sufficiently trained to safely recover 
and dbpom of d m  batteries. 

(LCDR DaniekykLT Bills) 

1. Discuss Background and Gveming Laws. 
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instructor Notes Instructor Activi tv A 

Environmental Monitoring 

(Mr. Georges Bockstael) 

1. Chain Of Cutody 

2. Standard Sampling 
-Equipment needed 
-Documentation of Sample Location 

The Geographical Center 
The Perimeter 
The Perimeter Plus One 
*Site And Sample Map 

3. Archiving Samples 

1. LAB 
-Create Terrestrial Site Mock-up for Practice Recovery 

Actual Recov~w Exmiso (When Avrilrbk) 

(All) 

1. Recover Batteries From Reported Terrestrial Site 

CLOSING ACTlONS 
(LT Bills) 

1. After Action Repohs 
- R O W  Sample M R  hwn 07 
-Discuss Prob;ems Encountered 

2. Prevention Methods 
-Battery Box Seccuring Method 
-10, labeling and Tracking 

1. Students are evaluated with a written t e d  

CRITIQUE C O u R a  
1. ProvideC' ue "%d, -verbal Fwd 
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Instructor Notes Instructor Activitv 

(Provide Handout) 

- CRCWRCRA 

- COMDTlNST 

- D l  Guidance 



REMEDIAL ACTION PLAN 

BATTERY CLEANUP SITE OPERATIONS 

MATERIAL HANDLING, SEGREGATION, 

PACKAGING AND DISPOSAL 

A. SCOPE AND RATIONAL 

~ . 1  Coast Guard units that are assigned to remove batteries 
from ATON sites must follow this protocol to ensure that 
batteries are handled properly. Proper handling will ensure that 
personnel safety, environmental safety and regulatory compliance 
are accomplished. Handling of batteries will be conducted in a 
uniform manner under a standard operating procedure (SOP). Since 
differences in site conditions will dictate the site specific 
approach to be taken, there must be flexibility to the site 
operations plans. 

~ . 2  Survey, remove and dispose of abandoned aids to navigation 
(ATON) batteries. The driving force behind the battery cleanup . 
operations is the perception that the batteries are causing harm 
to the environment, and therefore the Coast Guard is causing 
environmental harm. The disposal of batteries in the coastal 
environment is an illegal activity, and because the batteries do 
not decompose it appears that the Coast Guard is engaged in 
illegal action. 

A.3 Recovery of spent batteries at ATON sites is a current 
obligation of the ANT teams. The recovery of discarded batteries 
is also a logical extension of ANT duties. T h a  ANT teams are 
trained in the handling of live batteries (which are potentially 
more hazardous than the spent or discarded batteries). With ' 

additional training the ANT'S will be able to safely, legally and 
successfully acomplish this mission. 

B.l Upon arrival at the site take a few minutes to orient 
yourself and get a feel for the lay of the land. Using a 
standard Site Plan 1' = 2QV, draw in the relative position of the 
shorelina and the position of the aid. 

B . 2  All members of recovery team meet to determine who will go 
where and where the stage-out area will be set up along with 
position of safety equipment, "tailgate site safety planw will be 
developed. Search zones will be established. 

8 . 3  Personal protective equipnrent (tyvek~ and boots) is 
donned, pH paflr, a Site Plan 1" = 20' and a supply of flags 
taken into the search zone. 



8 . 4  Upon discovery of a battery note it's position on the Site 
Plan, identify it's type ( L  = Lead Acid, Z =,Zinc Air), condition 
(intact or ruptured), test the battery casing with ph paper ( H  = 
"hot = Corrosive), flag the battery and continue outward.. 

~ . 5  Return to stage-out area. Determine number of buckets, 
bags, tape, barrels, and labels that will be required. If the 
scope of the'recovery is within the capability of the recovery 
team's ability and equipment, proceed to the recovery phase. 

C. BATTERY RECOVERY 

C.l Don appropriate personal protective equipment (may also 
include safety glasses and gloves). 

C.2 ~ 1 1  batteries .and battery pieces will be placed in plastic 
bags, one battery per bag. The bags will be taped closed and 
placed in transportation buckets. Intact batteries may be 
handled in the sama way that Spent batteries taken directly from 
tho aid during normal replacement are handled. Leaking'batteries 
muat k handled as hazardous wasto (leaking batteries are 
batter108 that have "hot" corrosive fluid from the battery 
interior located on the outsido of tho battery as measured by p~ 
paper wip. test). Discovery of a leaking battery should be an - 
uncommon ownt. Leaking batteries should be double bagged, 
placed into a transportation bucket and the bucket should be 
1abel.d HAZARDOUS WASTE, CORROSIVE. The transportation bucket 
lid should be screwed on and the bucket isolated from the other 
battorioa. Should contact with any corrosive material be made, 
it will be necessary to immediately decontaminate the affected 
area/s (Wash off). 

C.3 Broken or nrptured batteries should also be double bagged 
(bag, tap. and bag, tape) to prevbnt battery casings from tearing 
their bags. T h u o  may k valu~ in using an outer burlap bag for 
support and strength. Bring battery back to the servicing vessel 
for trannportation to the Unit. 

C.4 Information nocossary for transpqrtation. 

a. Ait-Battrtie. 
1) Tho aAr-dapolarizad batteries consist of an inert plastic or 
hard rubbu cam, potassium hydroxide liquid electrolyte, zinc- 
morcury 8lloy MOdo, carbon cathodo, and an insoluble residue or 
l i w  bod, Th. S M T  battorios will also contain a starch based 
electrolyte galling agont. Tho pH of tha electrolyte is close to 
14. The EPA Hazardous Wa8te Idurtification Number for these 
batteries should k DO02 (corrosivity). You may note that under 
COMDTINST H 16478.18 t h y  arm al8o %dentifid as waste code DO09 
(toxicity characteristic for awrcury). Actual TCLP analysis for 
nwrrcury indicates that tho DO09 is not nocossary, see Figure 
C.2.a for TCLP analysis results. Also, if tho batteries have 
beon broken open and the electrolyte has been diluted/neutralized 
by contact with sea water or tho pH otherwise cannot be measured 



as 1 2 . 5  or more, the battery carcass does not meet the defin.ition 
of a hazardous waste, and should be disposed as a solid waste. 

2 )  LABELING: A battery which contains electrolyte (intact) or a 
broken battery which fails the field pH test, must be handled as 
a hazardous waste. Transportation of these batteries requires 
the following information: 

* Proper Shipping Name = Waste Battery, electric 
storage, wet, filled with alkali 

* Hazard Class = Corrosive material 

* Identification Number UN2795 

* , Label = CORROSIVE 

EPA Hazardous Waste Number DO02 
3) PACKAGINQ: Batteries shall be double-wrapped in plastic 
bags, pallatized, and banded. Batteries will be placed upright 
with layers separated by plywood or cardboard. The total pallet 
is not to exceed 4 layers in height, Onboard tho recovery vessel 
the batteries can be double-wrapped and placed into a drurn with ' 

absorbent material filling the voids. Any battery which is 
determined to be currently leaking electrolyte must be packed 
into an individual container and isolated. Upon return to the 
unit, batteries will be off-loaded and handled according to the 
same procedures used for spent batteries being returned from ATON 
servicing. If primary batteries are not recycled, they must be 
included in the unit calculation of hazardous waste generated per 
month. 

b. 0 

1) Lead-acid batteries are wet, rechargable, and usually six- 
celled. Each cell consists of a lead (anode) and lead dioxide 
(cathode) plates totally inmpersed in sulfuric acid electrolyte. 
The EPA Hazardous Waste Identification Numbers arm DO02 
(corrosivity) and DO08 (toxicity characteristic for lead). 
Intact, non-leaking lead acid batteries which at. recycled do not 
need to k disposed of as hazardous waste. Piece8 of lead acid 
battery ca8u which do not fail the field pH ~ c ~ e m i n g ,  are solid 
waste (drbris) and should be recovered, returnod to the unit and 
disposed of as landfill waste. The lead plates froam these 
batteries should k collected in plastic bags (using PPE), 
returned to the unit and boxed for recycling. 

2) On return to the unit lead acid batte~iea shou1d.h handled 
according to standard operating procedures established in 
COMDTINST M 16478.18. 

3) LABELING: A leaking lead acid battery will require the 
following information to meet transportation rules: 



* Proper Shipping Name = Waste battery, Electric 
Storage, wet, filled with acid 

* Hazard Class = Corrosive material 

* Identification Number UN2794 

* .Label = CORROSIVE 

* EPA Hazardous Waste Numbers DO02 and DO08 

4) PA-INC: Batteries shall be double-wrapped in plastic 
bags, palletized, and banded. Batteries will be placed upright 
with layers separated by a plywood or cardboard. Onboard the 
recovery vessel the batteries can be placed in a drum. Leaking 
batteries must be packed into individual containers with 
absorbent material and iholated. 

5) The primary concern when handling the lead acid batteries is 
the sulfuric acid electrolyte, the lead and the toxicity of the 
lead is a secondary issue. Unlike the primary batteries the pH 
of the lead acid batteries is more difficult to characterize and 
will bo found to cover a wide range of values. Any leaking lead 
acid battery which field pH test at a value of 2.0r less is a 
hazardous waste. 

6 )  Leaking lead acid batteries and primary batteries which fail 
the field pH test are both hazardous waste. They must be 
individually packaged, labeled, and stored separately. ,As 
hazardous waste they will havm to be disposed of under a 
Hazardous Waste Manifest, using the unit's EPA ID Number or a 
temporary ID Number will need to be assigned'by the state. 

Batteries and battery pi-8 which are datuminad notto be 
hazardous waste amy k shippad und.t a bill of lading. 

D.1 Environmental monitoring serve. thmo -in functions; 
a. It prwides tha documontation -Wry to show that the site 

has km clearad of  spent batteries. 
b. Soil .upla8 taken can be used to assess potential 

envitarvntal impact of batteries in tho environment, and to 
d e t m  if thua is a noad for additional sit. remediation. 

c. Monitoring can k use to show that potential environmsntal 
impacts from tho clean-up action8 ham kur minimized, and 
that a Quality A8swanc8 Plan (W) has barn followed 
resulting in valid documurtation/sa~ple collaction. 

D.2 On tha site plan, identify the aid nan,  aid number,. 
number of batteries, location of batteries, battory type(*) and 
condition. A crtandard 50 foot radiw malo is ptovidad on the 
site plan form. Generally, the entire terrestrial arm withln 
the 50 foot radius will be searched for batteri-. If batteries 



are found outside the 50 foot radius from the aid, adjust the 
scale to fit the site (ie. 1" = 5 0 ' ) .  The distance from the aid 
to the last battery found will be considered one (1) SITE RADIUS. 
 he search for batteries should be extended outward for one 
additional SITE RADIUS. For example, if the last battery found 
is 40' from the aid, the search pattern should be out to a 
minimal distance of 80' from the aid. Take up to four (4) photos 
of each site. 

Using the site plan drawing determine the area which represents 
the greatest concentration of batteries. From the center of the 
area with the greatest number of batteries you will take soil 
sample #l. Soil sample #2 will be taken out at 1 SITE RADIUS 
within three feet of the position of the outermost battery. Soil 
sample #3 should be taken out at SITE RADIUS 2. Soil sample #3 
will be used as a background sample. 

D.3 SOIL SAMPLE COLLECTION 

Sampling devices shall be decontaminated between individual soil 
samples. The following steps shall be followed, for 
decontamination of sampling devices: 

a. Remove all bulk, solids. 

b. Scrub with detergent and potable water solution. 

c. Rinse with isopropyl alcohol, and 

d. Rinse with deionized water. 

The recovery team shall co1lec.t one soil sample from each of the 
three indicated areas at each aid. A stainless steel sampling 
too1,shall be used to collect soil samples. 

Each soil sample shall be placed in clean, plastic containers. A 
two inch diameter by four inch deep soil sample should be taken 
from the surfaca at each of the three loccrtionrr. As each sample 
is packaged, a chain of custody form shall be retained by the 
sampling pusonnel.  A copy of the chain of Custody form shall be 
mailed to CEU Providence along with the soil samples. 

Secure a sample label to each soil sample cenatiner collected in 
the field. The sample label shall contain the following data: 

a. Aid name and number 
b. Sample number 
c. Distance and direction frola aid 
d. Date 
e. T i m  
f. Initials of sampling personnel 

to RECORD XEEPING 



Record keeping serves several important functions including 
regulatory, operations, environmental and planning. The most 
important records are the site plan, the photographs, the chain 
of custody/sample documentation and the bill of lading/waste 
manifest. 
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Please initiate the below page seven entry for the following 
individuals for training conducted on 20-21 SEP 94: 

QM2 Steven A. Rogers 007 54 0350, USCG 
CW02 Lloyd F. Kelleher 149 48 6881, USCG 
MK3 Christopher J. Vecchio 039 42 2715, USCG 
BM2 Albert J. Washington Jr. 560 17 5323, USCG 
EM1 James H. Hickey, 125 36 6185, USCG 
MK2 Craig W, Thorngren 575 21 1002, USCG 
MK3 Kenneth C. Gardner 554 85 8088, USCG 
BM1 Jeff Wheeler 519 98 6946, USCG 
FN Melvin A. Watson, 258 41 4644, USCG 
MK2 Ronald .Friedman, 117 58 8434, USCG 
EM2 Thomar R. Ruegamer 449 53 8426, USCG 
MKI Marson Kay 264 19 2361, USCG . 

ANT NY 
GRU NY 
ANT NY 
ANT NY 
ANT NY 
HAWSER 
ANT NY 
ANT NY 
ANT NY 
ANTNY 
ANTNY 
ANTNY 

COMPLETED 2 DAY FOCUSED HAZARDOUS WASTE OPERATIONS (HAZWOPER) 
TRAINING COVERING SAFETY, HEALTH AND ENVIRONMENTAL ASPECTS OF 
ATON BATTERY RECOVERY OPERATIONS WHICH INCLUDED THE FOLUWING 
TOPICS: 

HAZARD C0-CATION (HAZCOM): 29 CFR 1910.1200, MATERIALS 
SUBSTANCE DATA SHE= (MSDS) OF MERCURY, LBAD; POTASSIUM 
HYDROXIDE, SULFURIC ACID, NXKBL-CADMIUM AND THOSPI OF GEMgRIC 
BATTERIES. 

US MTE OP- (HAZWOPKR): 29 C m  1910.120 SITE 
WORK/SAFETY PLANS, DESIGNATED INDIVmAU, HAZARD EVALUATION AND 
COMWICATION RBQUX-. RECOWRY UQD FIBLD 
OPERATIONS LIMITBD TO PPS LBML 'Dm (NO RBSPIRA-, 'PWEltlSPtASEI 
PROTECTION ONLY). 

BATTERY 01 PRIMART AND S m  BATTERIES 
USED ON. ATON. 

EQUIPMKHI, TBSTXW &D SEOM#UTIOn, AND P-ING 
P R O C E D W  A)(D OF CUS'PODV, EMn-AL 
MONITORXBU SAMPLBS AND ARQUVXNO. 

tT Keith ~111s (617) 223-8385 



E n c l .  ( 4 )  t o  COMDTINST ,16478. ii 

A a l r r ~ ,  CAS NO. 7439-414 CA la) OSHA PEL 
0- 1 a q p L O d  





Encl. ( 4 )  t o  COMDTINST : l 6 4 i 8 . 1 2  

CO~~ESSUS REPORTS: Rc?orred .n EPA TSCX In- 

,al(OfY. 

@= PROFILE: Mildly toxic by ingation. .4 skin 
irritant. When heated to decomposition it emits acrid 
-,kc and irnrating fumes. Set  also :.;-DIMETHYL- 
I,@flADlEN-3-OL .4CETATE. 

L C & ~  CAS:6438345-2 HR: 3 
Lo813 

PROP: Commercial mlxture o i  aromarlc amines con- 
d n g  approx 40% ,MOCA. 

TOXICITY DATA with REFEREYCE 
&rat TDLo:37 g/kg/ZYC:CAR r u p e  1l.1s9.f~ 

WETY PROFILE: Questionable crrcinogen with ex- 
p&mcntal urcinogenic data. When heated to  decompo- 
&ion it emm toxic f u m a  o f  NO,. See d s o  AROMATIC 
AMINES. 

LkFWM CAS:7439-92-1 HR: 3 
LEAD 
i f : ~ b  aw:207.19 
iri 

'PPOP: .. Bluish-gmy. soft metal. Mp: 327.43'. bp: 1740'. 
:&XI34 @ 20'/4'. vap press: 1 mm 4p 973.. 
\ 

C.I. l75V 0 CJ. P S M W  MmAL 4 0 6 U m R  0 LEAD 
~ O W P O O C O ~ ~ O O U S W ~ O ~ ~ O O M A H A ~  
QUMOSlOIO +. 
-CITY DATA witb 
W-haunjnr SO pg/d m m m v  lama 
Qtcrtihl:Ury/m'/ldW cnurrc- 
W.mkYorf 42 m%ly/30W tw~s rum 
MQm T D L O : ~ ~ ~  @kg (fanrlc 1-21W -):REP .- z ~ A 9 a w c n  
@bus TD~o:4800 &(fCOliljC 1-16D post):TER 

Rcru 1rnt.n 
i 5 h m ~ 4 5 0  ~ ~ Y ~ N S . . C N S  - 
p.mm;n 
~ T C L O : ~ O P J ~ ~ U V  
~ L D ~ o . l o 0 0 m ~ l t l  E0mal.l.a 
r ~ ~ ~ ~ ~ a ~  W U ~ W ~ W U  

-1- 

~.-NSUS REPORTS: URC Cancer Rcvicr*: * 2RIMEMDT 7,230,111; A n i d  lnsdcqrute Evi- 
* ~ 2 3 s ; u , a O . ~ a d m d i o ~ ~  
i ~ t h c ~ o m m ~ ~ - ~ d t r o r ~ i c r . ~ ~ c p o ~ d / ~ ~  
~ ~ ~ s c ~ ~ . ~ p ~ r n r r i c ~ n r i a n b m ~ ~ ~ .  
?b!- 

OSHA PEL; TWA 0.05 rng(PS)/m' 
ACGIH TLV: TWA 0.15 mo,(Pb)/mi; BEI: SO 
+g(lead)/L in blood: 150 pg(lcad)/g crexinine in urine. 
DFG MAK: 0.1 mg/mJ; BAT: 50 +gi lud) /L  in blood, 
30 rg( lud)/L in blood o f  women less than 45 years old. 
NlOSH REL: TW A (Inorganic Lead) 0.10 mg(Pb) /a2  

SAFETY PROFILE: S u s m e d  sucmoeen. Polson by in. 
garion. Modcrateiy roxlc by intrapexloneal roure. Human 
systemic effects by ingesr~on and innaiatlon: !oss o i  appe- 
rite, anemia. malase. insomnia. headache. untabiliry, 
muscle and jomt pams. rrernon. flacad paralysis without 
anesthesia. hallucinations and djsroned perczprions, mm- 
cle weakness. ganrjtis and liver changes. The major organ 
systems affected are the ncmous system. blood system, and 
kidneys. Lead encqhalopathy is accompanied by severe 
ctrebrd edema. i n c r a e  in cereorai spinal fluid pressure, 
proliferation and swelling of endorheiial ce% iri capillaria 
and anerioles. prolifeation oi glial ctils. neurond degen- 
e n d o n  and arus of f o u l  conical necrosis in fatal c-. 
Experimental evidence now su~gests  that blood levet of 
lead below 10 &dl un have the eifecr of diminishing h e  
IQ scores of children. Low h e ! s  of lead .impair n a -  
r o t m i s s i o n  and immune system funaion and may in- 
crease systoii blood pressure. Reversibk kidney d a m  
can occur from acute exposure. Chronic exposure can krd 
to i r r ~ w r s l i  vascular ~)rlen>sk. tub* cell atrophy, in- 
terstitial fibrmis, and glolnenrlu sc!m%k. Severt~tcndcicy 
can cause naiticy. &onion and neonuli monaiity and 
m-. Aa npcrimcnui t m t o g c ~  t r p t n m d  re 
productive effeas. Human muurion data repond. Very 
heavy inrajricztion cm sometime k detected by f~rmrdoa 
of a dark line on the gum margb, the socalled 'lead 
linc." 

Whglad i s~muchof i tprcoes throu lh thc  
b o d y ~ a a d i S ~ b ~ t h e f e c & r n  
grracaponionofthcladthltisrbsorkdit~~uotnbytbc 
liwrrdexacrcd.inpur,iathcbilc.Forthirraro~ 
k g e r o m a m r t o f k d u c ~ t o c u w t & c f f ~  
by th route, d a period of -M h ' e  
~ t o p o d u c c s y m p o m r ~ t b c a h a h r a d ~  
l ah l r t i oo ,~ takapkeadyfrantkrrrph ,  
~awtPlCIsympanrtaxI todcvekpmorr~*Tor 
i n d w y , ~ i S o p e h m a e i m O a p n c b . n i 8 ~  
t i o o . F a t h c p l r a J ~ ~ o ~ o -  
f r a n ~ d C , d u u o f ~ ~ 8 D d f o a d d -  
withtnrpOmrdmrtcwU)dividoakeMQ- 
~ ~ ~ L a d o c e p n i n r r a r i n e i r h a d k  
s o l v e d o r ~ f o n e ~ t k r p H , l a d b ~ ~  
~ ~ r m i e r l ~ t t a r o f t c n r r t a i a e r c w s t h e  
solubgy of kd. Adults absorb about S-U% of 
l a d d r r u i n i a r t t r r n S c l C . ~ . b s o r b a b o u t ~  
arJdrrainrbocn3Ou. 

~ p o d u a r a ~ o f t h e r e d b l o o d c d h m  
t h a c t l l c y k m o l V p C * b r a ~ ~ t h e ~  



Encl. ( 4 )  t o  COMDTINST : l 6 4 i 8 . 1 2  

CO~~ESSUS REPORTS: Rc?orred .n EPA TSCX In- 

,al(OfY. 

@= PROFILE: Mildly toxic by ingation. .4 skin 
irritant. When heated to decomposition it emits acrid 
-,kc and irnrating fumes. Set  also :.;-DIMETHYL- 
I,@flADlEN-3-OL .4CETATE. 

L C & ~  CAS:6438345-2 HR: 3 
Lo813 

PROP: Commercial mlxture o i  aromarlc amines con- 
d n g  approx 40% ,MOCA. 

TOXICITY DATA with REFEREYCE 
&rat TDLo:37 g/kg/ZYC:CAR r u p e  1l.1s9.f~ 

WETY PROFILE: Questionable crrcinogen with ex- 
p&mcntal urcinogenic data. When heated to  decompo- 
&ion it emm toxic f u m a  o f  NO,. See d s o  AROMATIC 
AMINES. 

LkFWM CAS:7439-92-1 HR: 3 
LEAD 
i f : ~ b  aw:207.19 
iri 

'PPOP: .. Bluish-gmy. soft metal. Mp: 327.43'. bp: 1740'. 
:&XI34 @ 20'/4'. vap press: 1 mm 4p 973.. 
\ 

C.I. l75V 0 CJ. P S M W  MmAL 4 0 6 U m R  0 LEAD 
~ O W P O O C O ~ ~ O O U S W ~ O ~ ~ O O M A H A ~  
QUMOSlOIO +. 
-CITY DATA witb 
W-haunjnr SO pg/d m m m v  lama 
Qtcrtihl:Ury/m'/ldW cnurrc- 
W.mkY-orl42 m%ly/30W tw~s rum 
MQm T D L O : ~ ~ ~  @kg (fanrlc 1-21W -):REP .- z ~ A 9 a w c n  
@bus TD~o:4800 &(fCOliljC 1-16D post):TER 

Rcru 1rnt.n 
i 5 h m ~ 4 5 0  ~ ~ Y ~ N S . . C N S  - 
p.mm;n 
~ T C L O : ~ O P J ~ ~ U V  
~ L D ~ o . l o 0 0 m ~ l t l  E0mal.l.a 
r ~ ~ ~ ~ ~ a ~  W U ~ W ~ W U  

-1- 

~.-NSUS REPORTS: URC Cancer Rcvicr*: * 2RIMEMDT 7,230,111; A n i d  lnsdcqrute Evi- 
* ~ 2 3 s ; u , a O . ~ a d m d i o ~ ~  
i ~ t h c ~ o m m ~ ~ - ~ d t r o r ~ i c r . ~ ~ c p o ~ d / ~ ~  
~ ~ ~ s c ~ ~ . ~ p ~ r n r r i c ~ n r i a n b m ~ ~ ~ .  
?b!- 

OSHA PEL; TWA 0.05 rng(PS)/m' 
ACGIH TLV: TWA 0.15 mo,(Pb)/mi; BEI: SO 
+g(lead)/L in blood: 150 pg(lcad)/g crexinine in urine. 
DFG MAK: 0.1 mg/mJ; BAT: 50 +gi lud) /L  in blood, 
30 rg( lud)/L in blood o f  women less than 45 years old. 
NlOSH REL: TW A (Inorganic Lead) 0.10 mg(Pb) /a2  

SAFETY PROFILE: S u s m e d  sucmoeen. Polson by in. 
garion. Modcrateiy roxlc by intrapexloneal roure. Human 
systemic effects by ingesr~on and innaiatlon: !oss o i  appe- 
rite, anemia. malase. insomnia. headache. untabiliry, 
muscle and jomt pams. rrernon. flacad paralysis without 
anesthesia. hallucinations and djsroned perczprions, mm- 
cle weakness. ganrjtis and liver changes. The major organ 
systems affected are the ncmous system. blood system, and 
kidneys. Lead encqhalopathy is accompanied by severe 
ctrebrd edema. i n c r a e  in cereorai spinal fluid pressure, 
proliferation and swelling of endorheiial ce% iri capillaria 
and anerioles. prolifeation oi glial ctils. neurond degen- 
e n d o n  and arus of f o u l  conical necrosis in fatal c-. 
Experimental evidence now su~gests  that blood levet of 
lead below 10 &dl un have the eifecr of diminishing h e  
IQ scores of children. Low h e ! s  of lead .impair n a -  
r o t m i s s i o n  and immune system funaion and may in- 
crease systoii blood pressure. Reversibk kidney d a m  
can occur from acute exposure. Chronic exposure can krd 
to i r r ~ w r s l i  vascular ~)rlen>sk, tub* cell atrophy, in- 
terstitial fibrmis, and glolnenrlu sc!m%k. Severt~tcndcicy 
can cause naiticy. &onion and neonuli monaiity and 
m-. Aa npcrimcnui t m t o g c ~  t r p t n m d  re 
productive effeas. Human muurion data repond. Very 
heavy inrajricztion cm sometime k detected by f~rmrdoa 
of a dark line on the gum margb, the socalled 'lead 
linc." 

Whglad i s~muchof i tprcoes throu lh thc  
b o d y ~ a a d i S ~ b ~ t h e f e c & r n  
grracaponionofthcladthltisrbsorkdit~~uotnbytbc 
liwrrdexacrcd.inpur,iathcbilc.Forthirraro~ 
k g e r o m a m r t o f k d u c ~ t o c u w t & c f f ~  
by th route, d a period of -M h ' e  
~ t o p o d u c c s y m p o m r ~ t b c a h a h r a d ~  
l ah l r t i oo ,~ takapkeadyfrantkrrrph ,  
~awtPlCIsympanrtaxI todcvekpmorr~*Tor 
i n d w y , ~ i S o p e h m a e i m O a p n c b . n i 8 ~  
t i o o . F a t h c p l r a J ~ ~ o ~ o -  
f r a n ~ d C , d u u o f ~ ~ 8 D d f o a d d -  
withtnrpOmrdmrtcwU)dividoakeMQ- 
~ ~ ~ L a d o c e p n i n r r a r i n e i r h a d k  
s o l v e d o r ~ f o n e ~ t k r p H , l a d b ~ ~  
~ ~ r m i e r l ~ t t a r o f t c n r r t a i a e r c w s t h e  
solubgy of kd. Adults absorb about S-U% of 
l a d d r r u i n i a r t t r r n S c l C . ~ . b s o r b a b o u t ~  
arJdrrainrbocn3Ou. 

~ p o d u a r a ~ o f t h e r e d b l o o d c d h m  
t h a c t l l c y k m o l V p C * b r a ~ ~ t h e ~  



Material Safety Oata Sheet 1 1 

Sulfuric A c l d  Solu=lon - Electrolvte 20-40 1 1 
1 
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PRIUARY ROUTES ~ n ~ c a t m  8_ l q o s w n  CARCINOGEN ONTP =OSHA 
OF €fV-Tqy a k ~ r  ~bwfplcn -&I H a Z a ~ u s  LISTED W ?!ARC Murogcrgh X No1 Ustea 
HEALTH H A U A O S  &cut. 

Nose, eye and throat lrritacfon 
PC or l ~ q u l c l  C B U S C S  tesplratory 
IS. -ria -n. 

Sqm aFd S ~ u ) r n b  
01 eomuco Stinging and burninn eeneation to akin and e y e s .  
-amcdor~ E ~ 8 8 8 ~ ~ f ~ k g . a c i d  mist can aggravate pulmonary 
Genwuly Apqavacrd Ov € e w e  

SbnbUcd I f  t ~ r  the akin 
and water, Cet medical attearion ~ t ~ r ~ b c l ~ .  
h ~ c n  I f  electrolyte is inhaled, remove pereon t o  fresh air .  If breathing 
has etopped, perform arcitlclal tespiratioa. Get medical attention. 

-la, If electrolvte has been o ~ n l l e w e d ~ e t  w i c a l  atten- 
Give large quaatitiee of water until medical help arrives. 

1 I I 

OtuQmwtavs 
w u l d  rq- Rubber boot8 , rubber apron aad ~ o l v a r  ter clothinr. 
x - ~ a a h  band. od protaetive equipment w i t h  w&ter after w. 

Aloi.brl, M*elpo 

-1 Self - con tP or v t  
CIooQkr- 

Rubber Gonalea or face sh i e ld .  
0- V m m u m M  

rostits€o uW%W%ide eir p'wm- .ic 
J0-m.W 1 





Encl. ( 4 )  t o  COMDTZNST 16478 .1 '2  

- : . ; e  i O ? t a c t :  t n n e d ~ a c e l v  f l u s h  wich  r u n n l n g  w a t e r  f o r  15 m i n . ,  i n c l u d i n g  u n d e r  e y e l i d s .  
pced  I n  r i n s i n g  may s a v e  e  e s l g h t ! )  C o n t a c t  phys :c ian!  C o n c l n u e  g e n t l e  f l u s h i n g  30 

A:nuces o r  more o r  u n c i l  m e d r c a l  h e l p  o b t a l n c d .  
5 h 1 q  C o n t a c t  F l u s h  w i t h  r u n n i n g  v a t e r ,  u n d e r   safe:^ shower  w h i l e  r e m o v i n g  c l o c h i n g  f o r  

g ros :  concacr- .  C o n t i n u e  f l u s h i n g  up t o  a n  h o u r  f o r  s c r i o u s  c a s e s  u n t i l  m e d i c a l  h e l p  

:rlna v " f a ? e a .  a t  o n .  S a f e l y  remove Co f r e s h  a l r .  C o n t a c t  p h v s i c l a n .  Kavc c r a i n e d  p e r s o n  a d m i n i n s -  
r r r  oxygen  f o r  r e s p i r a t o r y  d ~ s c r e s s .  

-??>on-. I n m e d i a r e l y  g r v e  2-3 g l a s s e s  of  m i l k  o r  L a t e r  t o  d r i n k ;  c h e n  c i t r u s  j u i c c  o r  
d l l u c e d  vinegar t o  n e c u r a l i z e .  Concacc  p h y s i c i a n .  ~ ' o m i t i n g  may o c c u r  s p o n c a . l c o u s l y ,  but 
d o  nor i n d u c e  L C .  Xepeac  g i v l n p ,  l l q u ~ d  l f  v c m l t i r ?  o c c u r s .  
- c d ~ c a l  h c l p  f o r  t r e a t m e n t .  o b s a r v a t l o n  and  s u p p c r t  a f t e r  f i r s t  a i d .  

jECTlON Vll. SPILL. LEAK, AND OISPOSAL PRO.CEDURE5 
1 c : r  u s a t c c v  e r s o n n e l  o f  l a r g e  s p i l l s .  T n s c i t u t c  p r i o r  p!an. P r o v i d e  v e n t i l ~ c l o n  ( e  
s i o n - p r m f - w R e r e  t i 2  c a n  be g e n e r a r e d ) .  C l e m - U P  p e r s o n n e l  n e e d  p r o t e c t i o n  a g a i n s t  i%k. 
: I o n  o f  mists q r  d u s c s  a n d  s k i n  o r  e v e  c o n c a c c .  

:ompt ly  s h o v e l  d r  sweep  u p  d r y  m a t e r i a l  a n d  p l a c e  i n  a p p r o p r i a t e  container f o r  use or  d i s .  
p o s a l .  ( D e l a y e d  c l e a n - u p  v i l l  a l l o w  p i c k  u p  o f  w i s t u r e .  i n c r e a s l n r .  c l e a n - u p  c a s k . )  

SECTION VIII. SPECIAL PRO-M IN-Ta  
r o v i d e  g e n e r a l  ventilation, and a t o  l o u l  u h w t  v e n c i l a c i o n  ( v i c h  f i l t r a t i o n  to  remove 

KOH f r o m  e x h a u s t e d  air) to mt ILV requireuatr, e s p e i d l y  vhere d u r t i i y  O r  pisti- 
o c c ~ r s .  F o r  exposurrto 100 .(/d use  hi@^ e f f i c i a 1 ~ 7  putictrl.te respir8tor or 8 self- 
c o n t a i n e d  r e s p i r a t o r ;  f u l l  f.e.pik8. Vur dude81 ~ f e -  g o ~ l u  &/or f u l l  f a c u h i e l d  
v h e r e  d u s t i n g  or s p l u u  is possible. Use n a o p r e l u  or r u b k r  (1-s mui a p p m p r i a c e  
p r o t e c t i v e  c l o t h l a  (aprorr, boou; ecc.) &ere d e d  to preveat coauct. esp.eially ub.a 
solutions are p r e p a r e d .  S a l l d  c l ~ t h i l y , t ~  k r-ed prollptl~ .ad ldued before  re^^ 

y e v a s h  f o u n t a i ~ ,  fae l l i t lea  UKI safety s h o w s r s  should be Lsrdhtely accessible 
i n  a r eu  o f  u se  .ad -. 

r o v i d e  mloyr tr.inig fot tho88 v o w  W i t h  m; r m t i l  vo*m should not 
work  v i c h  thk uC8rI.d. 

tore i n  c l o d  aootahem in a d-, uaU-*.nti~ted uu upuate f k  acid.. .pemridu. 
e a s i l y  ignit ible u t e r i j .  .Id otber i ~ t i b l e s .  ho-t ooot.irwt. f- W8i~d 
damage. Have 8brrab.a~ smter .upply .*.ihble where stored or used. lk8i-e weem f o r  
storage b r  use areas need teccatioa buias for pll  .djaamt amd dilutiao of s p i l b  
p r i o r  to  d i s c h a r g e .  

lo p r e p a r e  soluciaar add'uuatic potuh slovly to  mter uhila s t i w  to .*old w i d  hut 
b u l l d  up. A v o i d  bruchw dun- or mista.  void eootut vlcb skin, -88 rerd clothim. 
Wash t h o r o u g h l y  a f t e r  handling. War protective clothi- uhea h.adllnll r t e d .  

X T  C l a s s i f i u t i o a :  C O ~ I W  HMSUAL 1.0. No. WU13 (m Solid) -1: 
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. x : m d  ua,w d;>pcor&t xrluxcrw for IrcatmcnI. p u k r g q .  and dlsposil rcqwcmeou. FoUow Ftdcnt, sue. 1-a 
:eg"~:"":> 

--- 
SECTION 8. SPECIAL PROTECTION INFORMATION 

SECTION 9. SPElrrur. PRECAUTIONS AND CO- 

a Itad. ~ w g a d h r u r b q ~ ( + ( & & & r c r r c r ~ ) a p m i ~ d u  *NOT- 
c s n w u r f c * c w r r b P e r a - ( ~ ~ w  f O O O l g d O Q O d w p r d Q .  W O h b d k o Q  
b m m g N y r h a h a d l i P ( & L d P n a P i q , ~ a ~  I k a t - a a p r - i U m U * r b e r r B b  
rmMd u used. 
& p o r u r c ~ ~ b r a b g c r l ; a o o b r a ~ a d ~ r P r * d P o a r b o o Y k ~ m r c a r d o e c w l d h Q O ~ t d  
SU&d (29 CFR 1 9 1 0 . 1 ~  
Rrveaduagemsm. U#wiOI*~~*arilrdPr AwididmwmrpaaoppeL hmciwd 
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l!v ' Sheet No. ' 3  
Schenecudy, NY 1Z04169G ZSA Cadmium > l e ~ U P o w d e r  , 

(5 18) 377-8854 Issued: 9177 Revision: D. 5/93 
Sectiori 1. Material Identification 4 1 
Cadmium M e W o w d c r  (Cd)  Deur~pt . ioo : -Oam n a c u d y  in the rnmaai gecn&u (cadmium suffidc). Tnts  Povdrr 
form is r a e  and most cdmium ~s ooutned by exuaction &om orher ores conuining it as a m i n a d  (lead. copper. 
md zinc). Zinc SUE& ma me b e  main source: by direrx dirrillauon or recovery &om rhe e lamlyr ic  process. Used H 3' I 
m e l e x u p l u n g  o h a  met&. fue ;notauon sFums.  nickel-cdmiurn storage b a a m a .  power Uansmission w.:e, 
'iv phosphors. plgmenu for c a m l c  glues. machinay enmeis. bakmg enamels. ph0togTqIhy and b r h o m h v .  
sc!cmum racd~crs .  c l c c d c s  for udmlum-vapor lamps. and photoelecnc cells: as 3 funglclae md a warm Geniurn 
s:andud ccll conml  of ~ lormc fiss~on in nuc!ur r e r r o n .  Soiil 
Other Daignxllons: C.iS No. 'YO-13.0, io l lo~dd cadmium. HJWS R 1 
\ t~nufac turer :  Cunur: )olu S U ~ ~ I I C ~ ~ ~ S ~ I ~ U Y ) ~   consul^ 1-1 C k n u c d  Week ~ r ~ r r ~ ~ u . d r " ' f o r  sunptien Lsr H 1-  kA - .  

C~urionc:  C ~ d m l u m  1s a h~ghlv ox lc  m e u  Symptom may be dclIved scvcrd houn and mlu& prmonarv 
cacma (flud m lungs) wcucn un be f a d .  C k o n ~ c  effects mclu& Lucney damagc. Cd 1s cons~dcred a u r c m ~ c  R ° K i  

bv scvcral gowmment q c n c c s  Thc pwdcr  IS pyophonc md presencr 3 s~gulicaru fue /e~olos~on h u u d .  

t s 2 w  
-- 'Chrcruc effecrr ?PE.Sec . 
Section 2. Ingredients and Occupational Exposure Limits 
C J L L ~ I ~ .  u 100% 

1992 SrOSH REL 
Cuc:nogen. iccp low ;rs puss~ole 

- S c w n u  myneenng untmt lrmlc :o be achlcvcd m procures a d  vort places -hem 11 rn posmk lo acme* rhe PEL nrough enyncemg ma Yam pocuc:- 
r l a r  The S E U L  for O IS I5 a 50 W' dcmdmg ar the pmxasu urvo~vcd Scc Fcacni Rylsta 57 (178;. 42"'. ;me Vm-81. 911&9Z 
-See .WOSH. KTEtS(EL'9800000). for add~uanal muuwn. reproduarve. tumon$enr. and louacy d r r  

Section 3. Physical Data 
I Boding Point: 1409 'F (765 'C)  Density: 8.642 
I Weltin6 Pdat: 610 'F (321 'C) Water Solubility: IrwluMe 

Vapor Rasurr. 0.045 mm Hg s 609.6 'F (320.9 T) Other Su(ubilWa: S o M i  m r u m  *rapidly). hydrochloric isiowly), r ~ c  
R e f m d k a  Iadat: 1.13 orher acids. 1)K =lid is soluble in d w n  muam d u u m  ku rhe 
)lobs Hardoa: 2 0  powdered fann undergoes a expbswe revvon 
.Woleculu Weight: 1124 



. - . - - - . , 
1 4 h y  bones. Some s ~ d i e s  show a anc !auon  k w c c n  memra (low h e ~ ~ o g l o b ~ ~  In blood) high ~d lev& Selenium (Se) m d  tine cn) GPw 
a suppress Cd U ~ ~ C I V ;  Se binds up C i  Fevenung it born enrcnng k u e  a d  Zn may c ~ m p u r  for the sune meubct ic  site. M&ica cood i -  
Ions Aggravated by Loq-Term. ixposu re :  Kidney, blood o r  r e ~ i r a m r y  dis~rdm. Target  Organs: Blod.  kidney. i i va .  rapir-ry system. 
'rimary Entry Routes: hhalauon. Lqgestlon. ;\cute ElTecS: Inhdauon may Wse m i w i o n  of  rhe eyes. nose. mu. n a u s u  d v c m i r i n ~  

:yes: Do not d low v~c:rm lo rub or ice? cycs ::shdv snui C m d y  Lh eyeiids and flush immcdiauiy and wn~muous iy  q d r  floodins unounrs of 
; a m  u n d  manspond lo an crnffscncy rncdicll facriiiv. Consult a physlclan ~rnmtdiuely. 
kin: Quckly remove contammaed c:oLqlnS. W u h  exposed arc3 w i h  sow and wucr.  
nh4atlon; Rcmovc cxposcd pcnon u ? a h  ur m d  s u g m  brcarhrng 15 &ed. 
ngertlon: Y c v a  grve mydung by rcou~h lo m unconsc:ous o r  mnvulsmg m n .  Conuct r p o w n  conuoi cen tc .  U a i a s  och~?ursc w v ~ s c d .  have 
IU consciovs ma a i m  person dnm : a 2 glasses 01 w u c  u, diiucc Do nor ~nduce vornrring k u u s c  of cldmlum s u n u u n q  w u r c .  
3ote to Physicians: 5-2 mraoglobuim excrctron of > 2M u d g  c c v l n r n e  mdiutes kidney dysfuncuon as does a r end  cortcx /Cd]  o i  130 lo 220 
gjg 01 we: lodncy concx. Blood C J  icvcis u c  no1 rndic~uvc o i  zxposurc. 

.c.ction 7. Spill, Leak, and Disposal Procedures 
prlVLcuti: Youfy saicrv persomc!. ~ c i ~ u :  m o  \.cnuiaw l r c o  dcny c n q .  md stay upwind. Shut oif i p u o n  s o u c s .  C:cmc? FTX~Y>MS~ snouid 
.o~ccc a g m t  i ~ a l a o o n .  Cucful ly  ump up, srnail spds md piacc m scaled impamclble cnnurners. Do not d ixpr sc  dust :y s w c q ~ n g .  
cmembcr tha~ Cd powdcr un be p r c o h o n c  xa must k handlcd carc?ullv. Prevent e n w  inm swat. draini. ma ~ a ~ c r w a y r .  Follow ~qJ l iCab lc  
S H A  rcylattons (29 CFR 1910.120) 
i s p o d :  Conuct  your suppl~er  or a i iccnsd s o n u x m  :br dcraiiki rcc~mrncnchuons. Follow appi~cable hk:11. >au. mu 'oc:~i r c ~ u i . ~ u o r s .  
Ph Daigna~ions 
u u d  u a RCRA Hazardous Was= ( a C F R  261.25): W06. Chu: rc i c i iuc  ofToxrcrry: rcgulamy levei = 1.0 n:%L 
uwJ as a CERCLZl Huudous Suost.mcc* (20 CF?, 302.4): Find R c ~ n a b l e  Qusn~rtv (RQ). 10 Ib (4.54 kg)? I' F: CW.1. Scc. 1071 ,I 1 1  

ARA Esoemely HJ~Y&US SU~SUIKC (00 C% 155). TTQ. Yoi !~SICU 
u~cd as a SARA TOXIC Chemical (4 CFR 572.55) 
lSHA Daignalons 
ued as m Air Concaninant (29 C R  1910.1027) 

ection 8. Special Protection Data 
@es: Wea p t a i v e  eyeglasses or chcmiul sdecy l o ~ g l a .  per OSHA eye- ud face-proteelion re juiuiom (29 CFR 1910.133). Because 
r n u c  lens use in indusuy is rpnmvmul. csuolisi~ your o m  policy. Respincar: Seek prolarmcul advxe prior u, rcspinm selection and use. 
~Uow OSHA rapuuor rr(lolariom (29 CFR 3910.134) md. if -any. 'wr a MSHAMIOSH-rpprovcd q i n c o r .  For my daccuble concen- 
rrion, user SCBA a sopplid .ir rapLPa (wirh rcuilirry SC8A) wirh a fuU frcpi&r opcrrrsd in pressuredemand or ocher pariuve-prcssurc 
odc F a  ancrgency a nomoutine operaions (ciuning spdr rac ta  vestdr or m g e  unkr). w a r  m SCBA. 'Uwning! Au-pwf i ing  respira- 
rs do M p r a ~  worrtcrs LI qgen-&ficLN a n w s p k r e s .  If r u p u . r o o  are urod OSHA raqairer a w i t m  mpuuory pcsnion prognm &at 
c l u d a  u k c  mediul c c n i l i  mining, fit-uscbl~. pamdic cn*imNlYILJ monkoring, rnaimmacz impcruon. claning and convenient 
n i ~ n ) . a o n ( l c r r r u O c b a . W ~ t r t ~ b o o o . r p o c l r m d g r P a r k u r ~ p r r * a r C d ~ f r o c n O a r r i a g l t i p ~ c ~ U l o ( k o : R m i & ~ . n d  
a l ~ * c a r i t r i a a ~ c o ~ r i r b a a r ~ M o ( * ~ O d H A P a a S # . u ( S C ~ ~ h a ' l i r i r ~ ~ ~ ) (  
t v c ~ r b a * a ~ ~ ~ ~ c i m r I P a l . x b . p n r r n S . d w h p s l & k a r r r k p c r a r r c o o r u a i r r u a d i r p a z i o a i r u o d K w a k  
u by oauoUing it r io ~ o Q ~ o L ( ~ W ~  Sta t las  W e  .v.itbk in dw d rrsr cpmb drrionr dwkpidtdench shower+ 
d wahin~frrlide~Coat.mh.rd EeJpwn~Scprruoarainucdworltckhghom~~lrPoQkf~~RmroveCdfmcn 
~ o a r r d d a r n P P E . C o c n ~ N n a ~ ~ a r m d o m ~ t t r r . ~ p D d p n o n r l W ~ . f u r ~ C b ~ y a f a e u r i n l .  
i n k k y . ~ a s i n g d # m i W a g p l y i n g ~  

&ion 9. Soeciai Preca&ns.and Comments 

qi#rrlqCoa(rdrTo&podrlM&brPnkcru~dilotioaabsrld~&cwt~oi.irbaaeom~ninnomd 
~ o a o s n o P i a a u B . ~ r w ; r l l r r a l  
~ u C ~ R O b b i t ~ b R a ~ C d h ~ ~ o d ~ b b b w h U . r h i d n g a r r ) . o c h a m c u n  
r d i s p a r r C d h m c l r & . ~ - . . a m ~ f ~ w h i l r r a m ( ~ ~ k b ~ w i r h a ~ A . C o n r i d a p e p L o a  
e r u a d p c r i o d i s m o d i u t a r m r d + d ~ s m p & i t i n l t k ~ ~ . d l s r p i r u R J ~ ~ w a l r e n o n  
dmium'scrrr im~.  Tmmpmmba Dam (49 CFR 172.101) 





b y p o r t  WON O f f  ice TO 8617-4 P.m 
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a= *Q <C-tmE, a Mooa 



cmso Weight: 



Encl .  ( 4 )  t o  COMDTINST , -16478.12  

First CG District ATON Battery Recovery Site Safety Plan 

ATTACHMENT 7: PPE ENSEMBLE DESCRIPTIONS 
PAGE 1 LEVEL D ENSEMBLE 

OPERATION FOR WHICH THIS LEVEL D ENSEMBLE APPLIES: All Operations 
with air "normal" air contaminate levels. Air contaminates below 
permissible exposure limits. 

- cloth coveralls 
OPTION : l o n g / s h o r t  sleeved coveralls 
OPTION: street clothing may be worn by personnel not exposed 
to splashing liquids or oily equipment. 

- chemical resistant coveralls (Tyvek/rain suits) 

- resistant (see note 2) steel toe/shank safety boots with 
textured bottoms 
OPTION: hip high boots (e.g., designated snake areas) 
OPTION: deck shoes with textured soles (e.g., boat ops) 

- resistant gloves 
OPTION: leather gloves (if no contact with oil) 

- hard hat (when objects are handled overhead. All personnel 
- in designated areas) 

- safety glasses (as required by Site Safety Officer) 
OPTION: with tinted lenses (as required for sunlight) 

- PFD (all personnel on or near water) 
- Chest or Knee Waders (as needed) 
- hearing protection (in noisy areas) - insect repellant (in designated mosquito/tick areas) 
- sunscreen (as needed for sunlight) 
- whistle (in designated areas) 
NOTES : 

"AS NEEDED" means to use when and in such a way so as to 
prevent significant skin contact with oil. 
"RUBBER"/"RESISTANTW means chemical resistant material which 
resists oil penetrating to the skin or cloth garments 
underneath. Neoprene is a corrmon material which is 
-resistant to many oils. 
Respiratory protection is used in this ensemble as a safe 
workpractice while working around carcinogeuvs in order to 
keep l w  exposures as low as reasonably attainable. For 
spill response involving oils that may still contain benzene 
in particular this may be used while worMng in close 
proximity to spilled product until benzene has weathered 
away (typically the first day). 
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First CG District ATON Battery Recovery Site Safety Plan 

ATTACHMENT 8: DECON LAYOUT 
PAGE 1 

EQUIPMENT NEEDED (LEVEL D) 

STATION 1: EQUIPMENT DROP / OUTER, RAIN GEAR, GLOVES, AND KNEE 
WADERS WASH & RINSE: 

- .chem wipes, spray bottle, paper towels 
(equipment DECON, at equipment drop) 

STATION 2: PROTECTIVE SUIT WASH/RINSE: 
- garden hose/spray apparatus capable of spraying 

contaminated areas if suit is to be used-more than once 
garbage bag for one use suits . - 

STATION 3: OUTER BOOT/GLOVE REMOVAL: 
- garbage bag 

STATION 4: GLOVE/BOOT/BOOTIE REMOVAL: 
- garbage bag 

STATION 5: RESPIRATOR STATION: (as needed) 
- wash with cleaner/sanitizing solution 
- plastic carrying bag 

STATION 6: MEDICAL MONITORING STATION: (as needed) 
stool or seat - 

- medical monitoring equipment 
- 1st AID KIT 
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First CG District ATON Battery Recovery Site Safety Plan 

ATTACHMENT 9: SANITATION REQUIREMENTS 

A .  Potable water. An adequate supply of potable water, or 
other drinking fluids, shall be maintained at all times 
throughout the site. Containers for drinking fluids shall be 
capable of being tightly closed,' and equipped with a tap. These 
containers must also be labeled in such a manner that the 
contents are not accidentally used for other purposes. Where 
single service cups are supplied, the unused cups shall be 
maintained in a sanitary containers; and a separate disposal 
container provided for used cups. 

B. Non-potable water. Water intended for uses other than 
drinking or washing shall be identified in a way that it is not 
accidentally used for drinking, washing, or cooking, There shall 
be no cross-connection of potable and non-potable water supplies. 

C. Toilet facilities. When activities will be hrolonged (over 
2.5 hours) toilet facilities shall be provided at a 
minimum in accordance with Table H-120.2 (Toilet ~acilities) of 
29 CFR 1910.120(n). For 20 or fewer people 1 facility (porta- 
potty) is required 

E. Washing Facilities. Washing facilities shall be readily 
accessible by all employees. In addition to sanitary cleaning, 
these facilities shall be so equipped that they can be used to 
remove oily residues from the skin. Washing facilities shall be 
maintained free of contaminants above exposure limits, and as 
free as practical from oily residues. 



First CG District ATON Battery Recovery Site Safety Plan 

I. POISONOUS\INFECTIOUS INSECTS. The primary'concern here is 
ticks carrying Lymes disease, poisonous spiders, bee stings, 
allergic sensitivities, and for certain response operations , 

rnosquitoes.that may be. carriers of infectious diseases. 

A. PREVENTION. 

1. During morning safety briefings, provide 
information on the location of hazards and how to 
deal with problems. 

2. Personnel should be provided with long sleeved 
clothing and insect repellant in designated areas. 

3 .  Personnel should inspect each other for ticks and 
signs of infected bites during breaks when working 
in designated areas. 

4 .  Personnel with allergies to bee stings or insect 
bites may suffer a medical emergency if bitten.. 
Supervisors on site should be prepared to deal 
with these medical emergencies. 

5. Personnel with severe.allergies must work in areas 
away from known/suspected bee hazards. 

B. BEE STINGS. When a bee stings it may leave a stinger 
in the wound which will continue to inject venom. 
Wasps, hornets, and ants do not have this type of 
stinger, but they can produce multiple bites. 

1. The following signs or symptoms may indicate an 
allergic reaction: 

- swollen throat, difficulty breathing, or 
noisy breathing; 

- sudden pain, severe itching, hives (or 
itching over the body ) , headache, acute 
redness and/or swelling of the wound; 

- a white, firm swelling in the skin with 
itching; 

- reduced consciousness, or shock. 

2. FIRST AID. 

a, Wash the wound with soap and water. 

b. If symptoms of allergic reaction are.present 
REQUEST MEDICAL ASSISTANCE and treat for 
shock. 
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ATTACHMENT 10: BITES, STINGS, AND POISONOUS PLANTS . . 
PAGE 1 

personnel briefed on first aid procedures must understand that 
"FIRST" aid implies that further treatment will probably be 
needed from trained/qualified medical personnel. 

See the American Red Cross- Standard First Aid Training Manual..or 
the American Academy of Orthopedic Surgeons' "Emergency Care and 
Transportation of the Sick and Injured" for additional 
information and updated procedures. 

INDEX : 

I POISONOUS\INFECTIOUS INSECTS 

A. PREVENTION 

B. BEE STINGS 

C. POISONOUS SPIDERS 
1. The BLACK WIDOW 
2. The BROWN RECLUSE 

D. TICKS 

11. ANIMAL BITES 

A. GENERAL 

B. ANIMAL BITES AND RABIES 
1. PREVENTION 
2. FIRST AID FOR ANIMAL BITES/RABIES 

I I I. POISONOUS PLANTS 

A. GENERAL INFORMATION/PREVENTION 

B. FIRSF AID FOR POISONOUS PLANTS 
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salivation, nausea, and/or vomiting; 

- profuse sweating, or. swollen eyelids. 

d. FIRST AID. 

(1) Wash the wound with soap and water. ' .  

(2) Request medical assistance to address 
symptoms. The person usually recovers 
after several days of illness. 

( 3 )  If symptoms of allergic reaction are 
present treat for shock. 

(4) A cold pack may be helpful if the bite 
is quickly recognized: 

2. The BROWN RECLUSE. 

a. The brown recluse has a brown body about 1/8 
inch long and about 1/2 inch long including 
the legs. It has a characteristic fiddle 
shape on the back. 

b. The brown recluse does not build webs but may 
be encountered indoors in hiding locations. 
For this reasonqthese spiders rarely bother 
humans, but some bites occur in the areas 
around Texas, Oklahoma, Kansas, and Missouri. 

c. The most serious symptoms of the brown 
recluse bite are local effects. There may be 
no noticeable effect from this bite. In 
severe cases a red area appears around the 
bite. A.crust may develop and fall off while 
the area of redness grows deeper,. These 

' bites may take several months to heal. 

d. FIRST AID. 

(1) Wash 'the wound with soap and watex* 

(2 )  If symptoms of allergic reaction are 
present REWEST MEDICAfr ASSISTANCE and 
treat for shock. 

(3) There is no good first aid for spider 
bites other than cleaning the wo 
it can be found. A cold pack may be 
helpfa if the bite ia qufckly 
recognized. A physician can uddfesis 
syrnptou and the parson usually recovers 
after several days of illness. Kn 
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c. If stinger remains embedded, try to remove it 
WITHOUT SQUEEZING IT (this may inject more 
poison into the wound). Avoid using a 
tweezers since it may squeeze the stinger. 
Scrape the stinger out with a plastic card, 
(e.g., credit card or drivers license). 

d. Persons .with severe allergy to bee stings may 
carry an emergency treatment kit. 

e. Use a cold pack to reduce/limit swelling. DO 
NOT PLACE A COLD PACK DIRECTLY ON THE SKIN! 
Place gauze pad or clean clofh on the skin to 
prevent direct skin contact with the pack. 

f. Keep the wounded area below the level of the 
heart to slow the venom's spread. 

g. DO NOT administer aspirin or alcohol since 
this will dilate blood vessels enhancing 
spread of poison. 

C. POISONOUS SPIDERS. 

1. The BLACK WIDOW. 

a. The black widow has a glossy black body that 
is about 1/2 inch long, and is almost an inch 
long when including the legs. The body is 
bulbous in shape with a characteristic red 
hour glass shape on the bottom side of the 
abdomen ( it is not easily seen from above). . 

b. The black widow is a web building spider 
found in most parts of the U.S., and even into 
Canada, but generally prefers warm climates. 

c. The most serious symptoms of a black widow 
bite are those of systemic poisoning. 
Initially the bite may produce no pain, and 
may not swell or cause local symptoms. As 
systemic symptoms develop they may initially 
appear similar to a severe case of the flu, 
but can develop into other more severe 
symptoms. Signs and symptoms can include: 

- severe abdominal pain (similar to 
appendicitis), rigidity, pain/cramps in 
the muscles, and/or tightness in the 
chest and difficulty breathing; 

- pain in the soles of the feet; 

- alternating dry mouth and heavy 
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particular the local tissue damage from 
a brown recluse bite may develop 
gangrene. 

D. TICKS. 

1. Ticks are about 1/4 inch long. They attempt to 
, bury their heads and crab-like,pincers beneath the 
skin 1eaving.only their bodies exposed above. the. 
skin. 

2. Ticks carry infectious diseases (rocky mountain 
spotted fever or Lymes disease) in this way into 
your blood. In most cases disease will not 
result, but flu like symptoms may develop several 
days later including: 

- fever, 
- rash, 
- joint pain, or 
- headaches. 

3. FIRST AID FOR POISONOUS\INFECTIOUS INSECTS. 

a. Wash the wound with soap and water. 

b. If s'ymptoms of allergic reaction are present 
REQUEST MEDICAL ASSISTANCE and treat for 
shock. 

c. Try using alcohol, oils, or a heated paper 
clip to encourage the tick to release it's . 
grip. Grasp the tick and remove it quickly 
when it shows signs of letting go (the tick 
may wiggle its legs in an attempt to withdraw 
from the skin), If the head remains under 
tha skin, soak the area several times daily 
and use a tweezers to attempt to remove, 

d. . If fever, rash, or headaches develop within 
several weeks contact xnedical personnel. 

I .  POISONOUS SNAKES, ANIMAL BITES, AND MARINE ANIMAL PUNCTURES. 

A. GENERAL. 

1. In addition to animal bites (including bites by 
humans) and snake bites; stings from jellyfish, 
Portuguese man-0-war, anemow, corals, and hydras 
may be painful or cause allergic reactions. 
Similarly u r c h l ~ ,  cone shells, stingrays, spiny 
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fish' (e.g., catfish, certain toads, or oyster 
fish) can cause allergic reactions or infection. 

Personnel should also be briefed on procedures to 
follow in the event of a bite, and known or 
suspected locations where problems may occur'. 

~ l l  personnel working in designated areas should 
be provided with snake leggings or hip high boots. 
Appropriate work clothing will also help prevent 
many other bite related problems. 

If personnel notice potentially infected animals 
on site ,they should notify their, supervisor 
immediately, EVEN IF NO.ONE HAS BEEN BITTEN. 
Other personnel must be kept away from potentially 
infected pnimals until animal control authorities 
take appropriate action. 

8. ANIMAL BITES AND RABIES. 

1 PREVENTION. 

a. The following signs/synptoms miy indicate 
infected ANIMAL BITES in unreported cases 
(infection can develop within hours of a 
bite): 

- pain or tenderness of a wound - redness; heat, or swelling around the wound - pus under the skin or in the wound - red streaks trailing from the wound - swollen lymph nodes in arm pits/groin/neck. 
.b. RABIES is a serious infection typically 

passed ta humans by the saliva of diseased 
animal  carrier.^ such as. those listed below. 

(1) It is generally recognized that rabid 
animals may drool or act irritable, but 
any strange/abnormal behavior can.also 
indicate infected animals. Infected 
animals may also act strangely quiet, 
partially paralyzed, or unafraid of 
humans. 

( 2 )  Some common anlmal.sources of rabies 
include : 

- skunks, - prairie dogs, - foxes, - bats, - dogs, 
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- cats, 
- raccoons, and even 
- COWS. 

c. If personnel notice potentially infected 
animals on site they should notify their 
supervisor immediately, EVEN IF NO ONE HAS 
BEEN BITTEN. Other personnel must be kept 
away from potentially infected animals until 
animal control authorities take appropriate 
action. 

2. FIRST AID FOR ANIMAL BITES/RABIES. 

a. Get medical attention ASAP to address 
infection hazards and/or poisoning. 

b. Determine when person last had tetanus 
immunization (contact unit holding medical 
records for assistance). 

c. Interview victims and witnesses to at,tempt to 
identify the specific type of animal that 
gave a bite and/or unusual behaviors. 

d. GENERAL first aid for animal bites: 

(1) Control serious bleeding. Apply 
pressure using a gauze pad. Use of 
tourniquets IS NOT advised unless 
absolutely necessary. 

( 2 )  WASH YOUR HANDS before touching a wound. 
Personnel should also wear RUBBER GLOVES 
and FACE SHIELD for working around human 
blood. 

( 3  ) Wash wounds that are not bleeding 
heavily. Use plain soapy water. 
Trained medical personnel must clean 
,serious wounds. 

( 4 ) cover' with clean dressing and bandage. 

e. RABIES treatment must be administered by 
medical personnel. Prompt treatment is 
essential since there is no cure for rabies 
if it is allowed to develop in a wound. 
Rabies shots must be started quickly in order 
to prevent infection by building up immunity. 

111. POISONOUS PLANTS. 

A. GENERAL I N F O R M A T I O N / P ~ I O N .  
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I .  Personnel should be informed of known and 
suspected locations where these plants may be 
contacted. 

2. Personnel should also be briefed on procedures to 
follow in the event of contact., 

3. Long sleeved clothing should be worn in areas 
designated to contain these plants. 

4. Signs and symptoms of skin contact with poisonous 
plants : 

- itching, 
- burning, and 
- blister formation. 

B. FIRST AID FOR POISONOUS PLANTS. 

1. DO NOT SCRATCH. Scratching will only spread the 
poison and work it into the skin. 

2. If these plants are accidentally touched, the 
plant sap should be washed off of the affected 
area with soapy water immediately. 

3. Medical attention may be needed if prolonged or 
serious conditions result. 
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ATTACHMENT (11) AFTER ACTION REPORT 

S A M P L E  

From: Unit 
To : Commanding Officer, Civil Engineering Unit Providence 

S u b j :  BATTERY RECOVERY AFTER ACTION REPORT 

Ref: (a) ATONORD 01-XXX-94 

1. Per reference (a), ANT Saugerties was directed to conduct 
battery recovery operations on the following sites: 

a. Upper Hudson River LT 83 
b. Turkey Point Buoy Depot (abandoned 1965) 

2. Site survey conducted on 31 Aug 94 by unit personnel as part 
of the First District ATON battery recovery training program. 
The site safety plan, photo documentation and soil samples are 
enclosed. 

3. The clean up of the site was completed on 31 AUG 94, 
utilizing Dl trained recovery personnel. Following an extensive 
"site reconnaissance", the team recovered approximately 15 Edison 
Carbonafre carcasses from an the site. The following resource 
hours were utilized: 

a. Small Boats 2 Hours 
b. Vehicles 7 Hours 
c. Site'Survey 14 Man Hours 
d., Procurement and Gear Preparation 1 Man Hour 
e. Brushing Access to site 4 Man Hours 
f. Clean Up Site 14 Man Hours 

4. Expenses were as follows: 

a. PPE 
b. Film 
c. Bags/Budrets/Druns 
d. Labels 
e. ' Other (pager, sprayer) 

5. The following leasons learned, comments and recommendations 
are provided: 

a. Need rakes for small pieces. 
b. Use Video to critique cleanup, 

6. Batteries are currently stored at ANT Saugerties, awaiting 
final disposition, Documentation of final disposition will be 
foniarded separately upon completion. 
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7 .  Additional comments: 

Encl: (1 )  Site Plan (original) 
( 2 Photo/Video documentation 
(3) Soil samples w/ OD1149 
( 4 )  Disposal documentation (if applicable) 

Copy: CCGDONE ( o m )  with encl (1) only 
CG GP New York 
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ATTACHMENT 1121 ADDITIONAL FIRST AID KIT ITEMS 

Medical Instrument and Supply Kit Field Casualty Treatment 

FSN 6545-00-935-7093 

Insect Repellent 

FSN 6505-01-137-8456 

Sun Screen Lotion 

FSN 6505-01-121-2336 

Blanket (any kind) 

Eye Wash Bottle (Available through c-rcial 8upplier;like Lab 
Safety Corp. ) . 
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PRESENTING THE INFORMATION 
(LT Bills) 

1. Show COMDTNOTE Training Tape 

2. Review Types Of Batteries (TECHMAN) 

-Slide's 

-Discussion 

Hazard Communication - 
(LCDR Danieiczyk) 

1. The Standard 

2. Hazard Communication (1 901 .I 2001 vs 
Hamoper [I 91 0.1 201 

.3. Batteries are Arbid- 

4. Identification and Labels 

5. MSDS Location on-site 

6. Chemical, PhysW and Health Hazards 

7. How to detect presence of materials in work area 

8. Individual protection methods and equipment 

(Mr. Georges Bockstad) 

1. MSDS 

2. Site work Plan 
-Site Reconnaissance 
-Site Safety Plan 
-Site Pleparation and Use Of FVE 
-Field Testi And Segregation 
-Recovery 3 Batterierr And Ptub 
-p=kJin&C"""&o- -H 

waste ules 
-Labels On Contaim 
-DecocltruninarmoH 



Instructor Notes Instructor Activihr 

OPENING ACTIONS 

Introduction 

1. INTRODUCE MEMBERS OF THE TRAINING TEAM. 

Gainina Attention 

(LT Bills) 

1. Introduction to current nation-wide battery situation. 

-Prior to 1986, most aids were powered by batteries. 
-since no laws were in place prior to 1973, batteries were 
sometimes released into the envonment 

-As many as 1 600 sites could be affected. 

2. Show CRUSADERS clip, recovering 'Coast Guard' batteries 
from Tampa Bay. 

-FFCA made Govt agencies liable to states. 
-Battery recovery/disposal limited to EC&R 
-Most/all funding west to d7ld8 for remediation 

Stating The Obiectives Of The Course 

(LT Bills) 

1. To expedite recovery and disposal of ATON batteries 
discovered at terrestrial sites. Utilized existing AFC-30 
disposal contracts. 

2. Aquatic sites will be addressed once Volpe study is completed 

-Indications are from MIT study that batteries do riot pose a 
threat to the environment. (Quote study) Passout copies of 
press release. 

3. Focused HAZWOPER: Meet the requirements of CFR, while 
providing comprehensive training, focusing on ATON batteries. 

4. Every ANT/WYTL will be sufficiently trained to safely recover 
and dispose of discarded batteries. 

5. Provide copies of ATONORDISSP 

Recalllna Pfereauisitm 

(LCDR DanielczyWLT Bills) 

1. Discuss Background and Gveming Laws. 
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Instructor Notes Instructor Activitv 

Environmental Monitoring 

(Mr. Georges Bockstael) 

1. Chain Of Cutody 

2. Standard Sampling 
-Equipment needed 
-Documentation of Sample Location 

The  Geographical Center 
The  Perimeter 
The  Perimeter Plus One 
*Site And Sample Map 

3. Archiving Samples 

Enhancing Retention and Transfof 

1. LAB 
-Create Terrestrial Site Mock-up for Practico Racowy 

Actual Recovery Exercise (When Awl- 

1. Recover Batteries From Reported Terrastrid Site 

CLOSING ACTIONS 
(LT Bills) 

1. After Action Reports 
-Provide Sample AAR from 07 
-Discuss Prob;ems Encountered 

2. Prevention Methods 
-Battery Box Seccuring Method 
-ID, Labeling and Tracking 

3. Reporting Released Batteries 
-Provide Format 

Assessina Performance 

1. Students are evaluated with a written te8t. 

CRIllQUE COURSE 
1. Provide Critique 

-Verbal Feedback 
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(Provide Handout) 

- CRCWRCRA 

- COMDTINST 

- Dl Guidance 
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REMEDIAL ACTION PLAN 

BATTERY CLEANUP SITE OPERATIONS 

MATERIAL HANDLING, SEGREGATION, 

PACKAGING AND DISPOSAL 

A. SCOPE AND RATIONAL 

A.l Coast Guard units that are assigned to remove batteries 
from ATON sites must follow this protocol to ensure that 
batteries are handled properly. Proper handling will ensure that 
personnel safety, environmental safety and regulatory compliance 
are accomplished. Handling of batteries will be conducted in a 
uniform manner under a standard operating procedure (SOP). Since 
differences in site conditions will dictate the site specific 
approach to be taken, there must be flexibility to the site 
operations plans. 

A.2 Survey, remove and dispose of abandoned aids to navigation 
(ATON) batteries. The driving force behind the battery cleanup - 
operations is the perception that the batteries are causing harm 
to the environment, and therefore the Coast Guard is causing 
environmental harm. The disposal of batteries in the coastal 
environment is an illegal activity, and because the batteries do 
not decompose it appears that the Coast Guard is engaged in 
illegal action. 

A.3 Recovery of spent batteries at ATON sites is a current 
obligation of the ANT teams. The recovery of discarded batteries 
is also a logical extension of ANT duties. The ANT team are 
trained in the handling of live batteries (which are potentially 
more hazardous than the spent or discarded batteries). With 
additional training the ANT'S will be able to safely, legally and 
successfully acomplish this mission. 

B. INITIAL SITE RECONNAISSANCI 

B.l Upom arrival at the site take a few minutes to orient 
yourself snd get a feel for the lay of the land. Using a 
standard Site Plan 1" = 201, draw in the relative position of the 
shoreline and the position of the aid. 

B . 2  All members of recovery team meet to determine who will go 
where and where the stage-out area will be set up along with 
position of safety equipment, "tailgate site safety plan" will be 
developed. Search zones wil1,ba established. 

B.3 Personal protective equipment ( M e k s  and boots) is 
donned, pH paMr, a Site Plan 1" = 20' and a supply of flags 
taken into the search zone. 



Encl. ( 4 )  to COMDTIXST l 6 b 7 8 . 1 2  

B.4 Upon discovery of a battery note it's position on the Site 
Plan, identify it's type (L = Lead Acid, Z = Zinc Air), condition 
(intact or ruptured), test the battery casing with ph paper (H = 
"hot = Corrosive), flag the battery and continue outward. 

~ . 5  Return to stage-out area. Determine number of buckets, 
bags, tape, barrels, and labels that will be required. If the 
scope of the recovery is within the capability of the recovery 
team's ability and equipment, proceed to the recovery phase. 

C. BATTERY RECOVERY 

c.1 Don appropriate personal protective equipment (may also 
include safety glasses and gloves). 

C.2 All batteries and battery pieces will be placed in plastic 
bags, one battery per bag. The bags will be taped closed and 
placed in transportation buckets. Intact batteries may be 
handled in the same way that spent batteries taken directly from 
the aid during normal replacement are handled. Leaking batteries 
must be handled as hazardous waste (leaking batteries are 
batteries that have "hot" corrosive fluid from the battery 
interior located on the outside of the battery as measured by pH 
paper wipe test). Discovery of a leaking battery should be an - 
uncommon event. Leaking batteries should be double bagged, 
placed into a transportation bucket and the bucket should be 
labeled HAZARDOUS WASTE, CORROSIVE. The transportation bucket 
lid should be screwed on and the bucket isolated from the other 
batteries. Should contact with any corrosive material be made, 
it will be necessary to immediately decontaminate the affected 
area/s (Wash off). 

C.3  Broken or ruptured batteries should also be double bagged 
(bag, tape and bag, tape) to prevent battery casings from tearing 
their bags. There may be value in using an outer burlap bag for 
support and strength. Bring battery back to the servicing vessel 
for transportation to the Unit. 

C . 4  Information necessary for transportation. 

a. -Air Primary Batteries 
1) The air-depolarized batteries consist of an inert plastic or 
hard rub- case, potassium hydroxide liquid electrolyte, zinc- 
mercury dloy  anode, carbon cathode, and an insoluble residue or 
lime bed, The SAFT batteries will also contain a starch based 
electrolyte gelling agent. The pH of the electrolyte is close to 
1 4 .  The EPA Hazardous Waste Identification Number for these 
batteries should be DO02 (corrosivity). You may note that under 
COMDTINST M 16478.18 they are also identified as waste code DO09 
(toxicity characteristic for mercury). Actual TCLP analysis for 
mercury indicates that the DO09 is not necessary, see Figure 
C.2.a for TCLP analysis results. Also, if the batteries have 
been broken open and the electrolyte has been dfluted/neutralized 
by contact with sea water or the pH otherwise cannot be measured 
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as 12.5 or more, the battery carcass does not meet the definition 
of a hazardous waste, and should be disposed as a solid waste. 

2) LABELING: A battery which contains electrolyte (intact) or a 
broken battery which fails the field pH test, must be handled as 
a hazardous waste. Transportation of these batteries requires 
the following information: 

* Proper Shipping Name = Waste Battery, electric 
storage, wet, filled with alkali 

* Hazard Class = Corrosive material 

* Identification Number UN2795 

* Label = CORROSIVE 

* EPA Hazardous Waste Number DO02 

3) PACKaGINQ: Batteries shall be double-wrapped in plastic 
bags, palletized, and banded. Batteries will be placed upright 
with layers separated by plywood or cardboard. The total pallet 
is not to exceed 4 layers in height. Onboard tho recovery vessal 
the batteries can be double-wrapped and placed into a drum with ' 

absorbent material filling the voids. Any battery which is 
determined to be currently leaking electrolyte must be packed 
into an individual container and isolated. Upon return to the 
unit, batteries will be off-loaded and handled according to the 
same procedures used for spent batteries being returned from ATON 
servicing. If primary batteries are not recycled, they must be 
included in the unit calculation of hazardous waste generated per 
month. 

b. Lead - Acid Batter- 
1) Lead-acid battexies are wet, rechargable, and usually six- 
celled. Each cell consists of a lead (anode) and lead dioxide 
(cathode) plates totally immersed in sulfuric acid electrolyte. 
The EPA Hazardous Waste Identification Nurabers are DO02 
(corrosivity) and DO08 (toxicity characteristic for lead). 
Intact, non-leaking lead acid batteries which arm recycled do not 
need to be disposed of as hazardous waste. Pieces of lead acid 
battery casaa which do not fail the field pH screening, are solid 
waste (dabris) and should be recovered, returned to the unit and 
disposed of as landfill waste. The lead plates from these 
batteries should k collected in plastic bags (uaing PPE), 
returned to the unit and boxed for recycling. 

2) On return to the unit lead acid batteriea should.be handled 
according to standard operating procedure. established in 
COMDTINST M 16478.18. 

3) WIBWNO:  A leaking lead acid battery will require the 
following information to meet transportation rules: 
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* Proper Shipping Name = Waste battery, Electric 
Storage, wet, filled with acid 

* Hazard Class = Corrosive material 

* Identification Number UN2794 

* Label = CORROSIVE 

* EPA Hazardous Waste Numbers DO02 and DO08 

4) PACKAGING: Batteries shall be double-wrapped in plastic 
bags, palletized, and banded. Batteries will be placed upright 
with layers separated by a plywood or cardboard. Onboard the 
recovery vessel the batteries can be placed in a drum. Leaking 
batteries must be packed into individual containers with 
absorbent material and isolated. 

5) The primary concern wheg handling the lead acid batteries is 
the sulfuric acid electrolyte, the lead and the toxicity of the 
lead is a secondary issue. Unlike the primary batteries the pH 
of the lead acid batteries is more difficult to characterize and 
will be found to cover a wide range of values. Any leaking lead 
acid battery which field pH test at a value of 2-or less is a . 

hazardous waste. 

6 )  Leaking lead acid batteries and primary batteries which fail 
the field pH test are both hazardous waste. They must be 
individually packaged, labeled, and stored separately. As 
hazardous waste they will have to be disposed of under a 
Hazardous Waste Manifest, using the unit's EPA ID Number or a 
temporary ID Number will need to be assigned by the state. 

Batteries and battery pieces which are determined not to be 
hazardous waste may be shipped under a bill of lading. 

D. E M I I R O W A L  MONITORING 

D.l Environmental monitoring serves three main functions; 
a. It provides the documentation necessary to show that the site 

has beur cleared of spent batteries. 
b. Soil samples taken can be used to assess potential 

envirammtal jmpact of batteries in the environment, and to 
detrrrfnr if there is a need for additional site remediation. 

c. Moni+o;ring can be u3e to show that potential environmental 
impacts from the clean-up,actions have been minimized, and 
'that a Quality Assurance Plan (QAP) has been followed 
resulting in valid documentation/sample collection. 

D. 2 On the sf te plan, identify the aid name, aid number,. 
number of batteries, location of batteries, battery type(s) and 
condition. A standard 50 foot radius scale is provided on the 
site plan form. Generally, the entire terrestrial area within 
the 50 foot radius will be searched for batteries. If batterie 
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are found outside the 50 foot radius from the aid, adjust the 
scale to fit the site (ie. 1" = 5 0 ' ) .  The distance from the aid 
to the last battery found will be considered one (1) SITE RADIUS. 
The search for batteries should be extended outward for one 
additional SITE RADIUS. For example, if the last battery found 
is 40' from the aid, the'search pattern should be out to a 
minimal distance of 80' from the aid. Take up to four (4) photos 
of each site. 

Using the site plan drawing determine the area which represents 
the greatest concentration of batteries. From the center of the 
area with the greatest number of batteries you will take soil 
sample #l. Soil sample #2 will be taken out at 1 SITE RADIUS 
within three feet of the position of the outermost battery. Soil 
sample #3 should be taken out at SITE RADIUS 2. Soil sample #3 
will be used as a background sample. 

D.3 SOIL SAMPLE COLLECTION 

Sampling devices shall be decontaminated between individual soil 
samples. The following steps shall be followed, for 
decontamination of sampling devices: 

a, Remove all bulk solids. 

b. Scrub with detergent and potable water solution. 

c. Rinse with isopropyl alcohol, and 

d. Rinse with deionized water. 

The recovery team shall collect one soil sample from each of the 
three indicated areas at each aid. A stainless steel sampling 
tool shall be used to collect soil samples. 

Each soil sample shall be placed in clean, plastic containers. A 
two inch diameter by four inch deep soil sample should be taken 
from the surface at each of the three locations. As each sample 
is packaged, a chain of custody form shall be retained by the 
sampling personnel. A copy of the chain of Custody form shall be 
mailed to CEU Providence along with the soil samples. 

Secure a sample label to each soil sample conatiner collected in 
the field. The sample label shall contain the following data: 

a. Aid name and number 
b. Sample number 
c. Distance and direction from aid 
d. Date 
e. Time 
f, Initials of sampling personnel 

E. RECORD KEEPING 
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Record keeping serves several important functions including 
regulatory, operations, environmental and planning. The most 
important records are the site plan, the photographs, the chain 
of custody/sample documentation and the bill of lading/waste 
manifest. 
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HAZWOPER Training 
Requirsmants 

Based on Job Function, Hazards 
expected, Time of Work 

Emergency Response 
Flrsl Responder Awareness Level (knowledge) 

SuMldenl Ttslnlng/Experlence 
F t r t  Responder errrlbns Level (delensive) 

8 hours Iralnl$xperlenca 
Hazmal Technklan (slop releaselaggress~vo) 
Hazrnal Speclallsl (dlrecl or specilic knowledge) 

24 hours 6 proven experlence 
On-scene lncldent Commander (in charge) 

24 hours 6 proven experience 

Post-Emergency Response 
General She Workers 

40 hours oll sDe. 24 hours lield 
Minlrnal HazardINon-Rwllne Sile Employees 

24 llours oll rile. 8 llours liekl 
Mana ement/Supervlsor y TI akhg 

l raked lo Empbyee Level 
8 IMNJIS hazwasle operalions 

Annual Refresher Training 
Application of Past OJT 

HAZWOPER Training 
Content. 

Names of Personnel Responsible for 
Safely & t-lealth 

Safely, Health and Olher I-lazards On-Site 

Personal Proleclive Equipmenl nequired 

Work Practices lo Minimize 

Safe Use ol Equipmenl 

Medical Surveillarlce 

Deconlarnination 

Drun~IWaslt' I larldllng 

Risk 

I IAZWOlT f '  'age 2 
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HAZARD 
CQMMUNlCATION 

Written Program1 
Training Rtrqwirements 

Training Requirements 
Labeling Requirements 
Material Safety Data Sheets 

File Requirement 
Content Reauirement 

Wrillen Program 
Coast Guard HazCom 

References . 29CFR l9lO.1200 
> COMDTINST 6260.21 

. . 
st D-OH Painkid 
Dl(rnseh): 61 7-223-8593i8436 

MLCA (I&: 2 12-668-7 155lU7 

- -- - -- 

Written Program Requirements 
'Inventory" of all Hazardous Substances In 

Workplace 
How Tralning WILI be Provlded 
~ a n d l i n ~  Routine and "Non-Routine" Tasks 
Hazardous Material Coordinator Designated 

-raining Requirements 
OSHA: 

New Chemlcal introduced in workplace 
New Worker comes aboard 

USCG: 
In addition to OSIiA. Annual Tra~rmg 

Fanliliarily with MSOS 
Where to l i r~d "R~ylil to Know" inlo 
Chemical Release deleclion 

PPE requirenwnls 

Hazard Con~niuniclion - Page 1 



Non-otigiarl Container 
Cabling Requiremanta 

Mat.erid Safety Data 
Sheets (MSDS) Filea 

Chemical Identity 
NameICAS Number 

Must be readily available when cllernical 
is used 

Hazard Warning 
(corrosive, oxidizer, etc. 

Written in English 

Excludes Daily Use and 1 

Recommend : Manufactur 
Number, Target Organ 

Person 

?er, Fed. 

US0 

Stock 

No organization requirement 
MSOs: bulk & frequently encountered 

with emphasis on carcinogens, highly 
toxic (TLV < 100 PPM) 

Annual Review 
COMDT requires HAZMAT manager sign 

all HazMat PR prior to purchase 
PPE requirements 
substitutes 
quantity ordered/invenlory 

HAZMAT IN ----> HAZWASTE OUT 

Recommendations 
Master File 
One person receive, check-in hazmat 
& maintain complete file 
FacilityIShop Areatuse specific 
(not numerical or alphabetical) 
Highlight Producl Name 

Hazard Con~lnimi- . '  -n - Page 2 
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Please initiate the below page seven entry for the following 
individuals for training conducted on 20-21 SEP 94: 

QM2 Steven A. Rogers 007 54 0350, USCG 
CW02 Lloyd F. Kelleher 149 48 6881, USCG 
MK3 Christopher J. Vecchio 039 42 2715, USCG 
BM2 Albert J. Washington Jr. 560 17 5323, USCG 
EM1 James H. Hickey, 125 36 6185, USCG 
MK2 Craig W, Thorngren 575 21 1002, USCG 
MK3 Kenneth C. Gardner 554 85 8088, USCG 
EM1 Jeff Wheeler 519 98 6946, USCG 
FN Melvin A. Watson, 258 41 4644, USCG 
MK2 Ronald Friedman, 117 58 8434, USCG 
EM2 Thomar R. Ruegamer 449 53 8426, USCG 
MK1 Marson Kay 264 19 2361, USCG , 

ANT NY 
GRU NY 
ANT NY 
ANT NY 
ANT NY 
HAWSER 
ANT NY 
ANT NY 
ANT NY 
ANT NY 
ANT NY 
ANT NY 

QU(rrlP 
COMPLETED 2 DAY FOCUSED HAZARDOUS WASTE OPERATIONS (HAZWOPER) 
TRAINING. COVERING SAFETY, HEALTH AND ENVIRONMENTAL ASPECTS OF 
ATON BATTERY RECOVERY OPERATIONS WHICX INCLUDED THE FOLLOWING 
TOPICS: 

HAZARD COMICATfON ( HAZCOM ) : 29 CFR 1910.1200, MATERIALS 
SUBSTANCE DATA SHEEM (MSDS) OF MERCURY, LEAD; POTASSIUM 
HYDROXIDE, SULFURIC ACID, NICKEL-CADMIUM AND THOSR OF GENBRIC 
BATTERIES. 

0-IONS (HAZWOPER): 29 CFR 1910.120 SITE 
WORK/SAFETY PLANS, DESIGNATEO INDIVIWALS, HAZARD BVALUATION AND 
COMMUNICATION REQUIREMENT8. RECOVERY TRAINING AND FIELD 
OPERATIONS LIMITBD Tb PPB LgVBL .Dm (KJ R B S P I R A W .  mVgaISPLASE 
PROTECTION ONLY). 

-REX= TYPBS OF PRlMARV AND SECONDARY EATTKRIES 
USED OH ATON. 

MATERWL HANDtJNO, P-INO AND DISPOS&; SITE 
RECONNAIS- DSTBCTIOH, SITE SAl?BTY PLAN, PERSONAL PROTSCTIVB 

AND SSGREGATIW, RKCOWRY AND PACKAGING 
AND CHAIN OF CUSTODY, ENVIRONMPPCTAL 

."- 
ANI) AEMIIVINO, 

4 
HANDS ON m; MOCR UP RECOVERT EXBRCIESB, ACTUAL RgCOVERY/DISPOSAL 
EVOLUTION AND PREVRNTATIVB MBASURBS- 

smsms, 
LT Keith Bills (617) 223-8385 



SAMPLE SEMI ANNUAL 

From : Commander, Coast 
To: Commandant (G-NSR-1) 

Encl. ( 5 )  to COMDTINST 16478.12 

PROGRESS REPORT FORMAT* 

Guard District (oan) 

Subj: ATON BATTERY RECOVERY PROGRESS REPORT AS OF 

Total EC&R funds allocated for FY - : $ 

Total obligations, FY to date: $ 

Unobligated balance remaining: $ 

Period and Fiscal Year Proaress Statistics 

This Period FY to Date 
Terrestrial sites surveyed: 
Number found with/without batteries: / / 
Number of batteries found/recovered: / / 

Aquatic sites surveyed: 
Number found with/without batteries: / 
Number of batteries found/recovered: / 

Period and FY EC&R Cost Summary: 

Total battery disposal costs: $ 
Total travel/per diem costs: $ 
Total misc. supplies cost: $ 
Total other costs (list): $ 
Total EC&R funds obligated: $ 

Pounds of batteries awaiting disposal (beginning of period): 
+ pounds of batteries recovered this period : 
- pounds of batteries disposed of this period: 
= pounds awaiting disposal (end of period) : 

Total EC&R funds remaining, ATON Battery Project: $ 

Cumulative Summary: 

Total terrestrial/aquatic fixed lighted ATON sites in District: / 
Total number terrestrial/aquatic sites surveyed for batteries: / 
Total terrestrial sites found with/without batteries: / 
Total aquatic sites found with/without batteries: / 
Total terrestrial/aquatic sites with recoveries completed: / 
Est. sites/pounds of batteries remaining to be recovered: / ................................................................. 
COMMENTS : 

Copy: COMDT (G-ECV-1) 

* Do not include "new" losses/recoveries of secondary batteries 
from knockdowns, storms, etc. in this report. 
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From : Commander, Coast 
To: Commandant (G-NSR-1) 

Encl. ( 5 )  to COMDTINST 16478.12 

PROGRESS REPORT FORMAT* 

Guard District (oan) 

Subj: ATON BATTERY RECOVERY PROGRESS REPORT AS OF 

Total EC&R funds allocated for FY - : $ 

Total obligations, FY to date: $ 

Unobligated balance remaining: $ 

Period and Fiscal Year Proaress Statistics 

This Period FY to Date 
Terrestrial sites surveyed: 
Number found with/without batteries: / / 
Number of batteries found/recovered: / / 

Aquatic sites surveyed: 
Number found with/without batteries: / 
Number of batteries found/recovered: / 

Period and FY EC&R Cost Summary: 

Total battery disposal costs: $ 
Total travel/per diem costs: $ 
Total misc. supplies cost: $ 
Total other costs (list): $ 
Total EC&R funds obligated: $ 

Pounds of batteries awaiting disposal (beginning of period): 
+ pounds of batteries recovered this period : 
- pounds of batteries disposed of this period: 
= pounds awaiting disposal (end of period) : 

Total EC&R funds remaining, ATON Battery Project: $ 

Cumulative Summary: 

Total terrestrial/aquatic fixed lighted ATON sites in District: / 
Total number terrestrial/aquatic sites surveyed for batteries: / 
Total terrestrial sites found with/without batteries: / 
Total aquatic sites found with/without batteries: / 
Total terrestrial/aquatic sites with recoveries completed: / 
Est. sites/pounds of batteries remaining to be recovered: / ................................................................. 
COMMENTS : 

Copy: COMDT (G-ECV-1) 

* Do not include "new" losses/recoveries of secondary batteries 
from knockdowns, storms, etc. in this report. 



SAMPLE SEMI ANNUAL 

From : Commander, Coast 
To: Commandant (G-NSR-1) 

Encl. ( 5 )  to COMDTINST 16478.12 

PROGRESS REPORT FORMAT* 

Guard District (oan) 

Subj: ATON BATTERY RECOVERY PROGRESS REPORT AS OF 

Total EC&R funds allocated for FY - : $ 

Total obligations, FY to date: $ 

Unobligated balance remaining: $ 

Period and Fiscal Year Proaress Statistics 

This Period FY to Date 
Terrestrial sites surveyed: 
Number found with/without batteries: / / 
Number of batteries found/recovered: / / 

Aquatic sites surveyed: 
Number found with/without batteries: / 
Number of batteries found/recovered: / 

Period and FY EC&R Cost Summary: 

Total battery disposal costs: $ 
Total travel/per diem costs: $ 
Total misc. supplies cost: $ 
Total other costs (list): $ 
Total EC&R funds obligated: $ 

Pounds of batteries awaiting disposal (beginning of period): 
+ pounds of batteries recovered this period : 
- pounds of batteries disposed of this period: 
= pounds awaiting disposal (end of period) : 

Total EC&R funds remaining, ATON Battery Project: $ 

Cumulative Summary: 

Total terrestrial/aquatic fixed lighted ATON sites in District: / 
Total number terrestrial/aquatic sites surveyed for batteries: / 
Total terrestrial sites found with/without batteries: / 
Total aquatic sites found with/without batteries: / 
Total terrestrial/aquatic sites with recoveries completed: / 
Est. sites/pounds of batteries remaining to be recovered: / ................................................................. 
COMMENTS : 

Copy: COMDT (G-ECV-1) 

* Do not include "new" losses/recoveries of secondary batteries 
from knockdowns, storms, etc. in this report. 



Encl. (6) t o  COMDTINST '16478.12 

B.2. PHYSICAL LOCATION: 

The site includes the bottom, beach, water column and 
the diving platform within the boundaries of the above 
radius. 

B.3. SITE CHARACTERISTICS: 

Water depth (MLW); Min: Ft., Max: Ft. 
Tide: High/Low Height Time 

H/L -- 
H/L -- 

Currents; Speed(kt.1 /Directionw~b Time 
Continuous: 1- Tidal : <- 

Bottom type: 

Platform: 

This information will be used in the.loca1 diving 
safety plan, ATTACHMENT (11). 

~ ~ ' 4 .  Historical information for Coast Guard AtoN batteries 
indicates that the following hazardous or potentially 
hazardous materials may be present at the site as a 
result of the presence of AtoN batteries: 

1 ) Mercury (Hg) 
0.035 to 0.15 Lbs/battery for primary batteries. 
For intact battery casings this material will be 
expected to be contained within the battery case. 

2) Potasium Hydroxide (KOH) 
Less than 10.5 Lbs per battery for primary ' 

batteries. 
3) Lead Sulfate (PbS04) 

12.60 to 20.60 lbs for secondary (lead acid) 
batteries. 
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Encl. (6) t o  COMDTINST ,16478.12 

USCG SITE SAFETY PLAN/ATON BATTERY RESPONSE PROJECT 

Sulfuric Acid (H2S04) 
10 - 18 Lbs per battery for secondary (lead acid) 
batteries. 
Nickel Hydroxide (NiOH2) 
Small quantities associated with some types of 
batteries. 
Lead (Pb) 
Component of plates in secondary (lead acid) 
batteries. 
Nickel Cadmium (NiCd) 
Constituent of some types of batteries. Unable to 
estimate quantities. 
Methyl Mercury (CH3Hg) 
By-product of elemental mercury exposed to the 
environment. Unable to estimate quantities. 
Hydrogen Sulfide (H2S) 
By-product of decaying vegetation that may be 
naturally occurring at underwater work sites. 
Unable to estimate quantities. 

Mercury (UN2809), Potasium Hydroxide (UN1814), Lead 
Sulfate, Lead, Sulfuric Acid (UN1830) and Nickel 
Hydroxide are Hazardous Substances as defined under 
Section lOl(14) of the Comprehensive Environmental 
Response, Compensation and Liability Act (CERCLA), as 
amended. 

Methyl Mercury (CAS:22967-92-6) may or may not be 
listed as Hazardous Substances under Section 101(14), 
depending on the specific compound involved. 

C. WORK PLAN AND ENTRY OBJECTIVE: Government response 
personnel will conduct site surveys and battery recovery. 
Site surveys will consist of site identification, mapping, 
and may include sampling. Recovery work will consist of 
transporting batteries from the bottom to the diving 
platform. The only U. S. Coast Guard personnel authorized 
to conduct operations within exclusion or decontamination 
areas on this hazardous material site are those who have 
completed the appropriate training as designated later in 
this document. All work shall be conducted in accordance 
with procedures established during pre-entry briefings and 
daily work plans for the site. 

C.1. ACTIVITIES. Recovery operations include: 

C.1.a. All operations will be under the direction 
and supervision of the Site Coordinator. 

C.1.b. Up to a 1000 yard safety area centered on the 
site may be established and enforced by the 
Coast Guard. During operations, the platform 
will be moored within the safety area. 
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Encl. (6) to COMDTINST ,16478.12 

USCG SITE SAFETY PLAN/ATON BATTERY RESPONSE PROJECT 

C.1.c. The dive platform will moor as close to the 
center of the site as reasonable and safe. 
If safe to do so, one point of the moor may 
be an Aid to Navigation piling. To the 
extent circumstances permit the platform 
shall be moored such that motion of the 
platform due to the effects of waves, seas, 
current, winds and other conditions is at a 
minimum. 

C.1.d. Prior to commencing diving, the Site 
Coordinator shall determine the number of 
recovered batteries that can safely be 
transported on the platform. 

C.1.e. The divers will enter the water and search 
the bottom out to a radius of at least 50 
feet around the center of the site. When a 
battery or batteries are located the divers 
will inform the topside supervisor of the 
battery location, type and condition. The 
divers shall move each battery to the 
underwater collection point (normally the 
base of AtoN). Where a large concentration 
of batteries is found at a location within 
the site, the topside supervisor may elect to 
have the divers move those batteries after 
they complete the search/mapping of the 
entire site. 

C.1.f. Only batteries that are on the surface or 
partially uncovered shall be recovered. Any 
batteries that are entirely below the surface 
of the bottom, so that the divers must dig to 
touch them shall not be moved or uncovered 
since doing so may release contamination into 
the environment. If the divers suspect that 
a buried battery is present they shall report 
it to the topside supervisor who shall insure 
that it is plotted on the site map as a 
possible buried battery. 

C.1.g. At the conclusion of the search/mapping phase 
of the dive operation, when batteries are 
found, the topside supervisor shall decide 
whether or not to proceed to the recovery 
phase of the operation. At a minimum, 
factors to be considered in this decision are 
a) the number of batteries that can be safely 
transported by the platform (see C.1.d. 
above), b) the time required to complete the 
recovery operation with due regard given to 
remaining daylight and diving air supply and, 
c) specific guidance given by the Site 
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USCG SITE SAFETY,PLAN/ATON BATTERY RESPONSE PROJECT 

Coordinator in regard to battery recovery. 
If the topside supervisor decides to 
designate the site for battery recovery at a 
later date, the Site Coordinator shall be so 
informed and the day's diving operations 
concluded for that site. 

C.1.h. If the topside supervisor (with the 
concurrence of the Site Coordinator) decides 
to proceed with the recovery phase of the 
operation the divers shall return to any 
known batteries that have not been brought to 
the collection point and collect them. 

Topside personnel will then lower a basket or 
other suitable retrieval device to the 
divers. The divers will place batteries into 
the retrieval device and topside personnel 
will bring the batteries to the surface. In 
cases where the batteries will be raised by 
hand, no more than two batteries shall be 
raised in the retrieval device at any one 
lift. This cycle will continue until all 
batteries have been retrieved. 

C.1.j. The batteries will be brought aboard the 
platform through the contamination reduction 
area. While in the contamination reduction 
area each battery will be placed in a plastic 
bag. Prior to being moved into the cold or 
clean area each battery will be placed in a 
second plastic bag. 

C.1.k. Any testing or sampling of a battery or its 
contents shall take place in the 
contamination reduction area prior to placing 
the battery in the second bgg. 

C.l.l. Once on board the platform and in the clean 
area, each battery will be logged, packed in 
DOT approved packaging, appropriately marked 
and staged for transportation to an approved 
shore side disposal facility. 

C. 1 .m. When all of the batteries have been recovered 
the divers shall recover their tools and 
return to the surface. 

C.1.n. In most instances, the ascent through the 
water column will be adequate decontamination 
for the divers and equipment. If, in the 
topside supervisor's judgement, the divers 
and their hand carried equipment do not need 
further decontamination, they shall be 
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USCG SITE SAFETY PLAN/ATON BATTERY RESPONSE PROJECT 

brought out of the water through a route that 
does not take them through the platform 
portion of the contamination reduction area. 
This will prevent them from becoming 
recontaminated by substances left where the 
batteries have been sampled and bagged. If 
further decontamination of the divers or 
their hand carried equipment is deemed 
necessary, they/it shall be brought out of 
the water and through the platform portion of 
the contamination reduction area for 
decontamination. 

C.1.o. Following the completed recovery of - or 
determination of nonexistence of - batteries, 
the site will be closed. 

C.1.p. Site sampling in addition to that in 
paragraph C.1.k. above may be required. This 
additional sampling may include bottom 
sediment core samples, ambient water 
sampling, battery content sampling or biota 
sampling. The sampling may be required 
during any phase of the battery removal 
process. Specific protocols for site 
sampling, if required will be provided. 

C.1.q. To accomplish this operation, most of the 
following job tasks will be required: 

Drum and Container Handling 
Battery handling 
Manual Lifting 
Helicopter Operations 
Small Boat Operations 
Motor Vehicle Operations 
Crane Operations 
Diving Operations 
Subsurface Moving and Lifting 
Bottom to Surface Lifting 

D. SITE ORGANIZATION: 

D.1. DEFINITIONS AND KEY PERSONNEL. The command and control 
structure for this response is discussed in the basic 
instruction. The dive team shall continuously 
coordinate with the supporting AtoN unit. Both report 
to the appropriate Group AtoN Officer who reports to 
the District office (Site Coordinator). 
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USCG SITE SAFETY PLAN/ATON BATTERY RESPONSE PROJECT 

D.1.a. The Site Coordinator (SC) is the pre- 
designated federal official responsible for 
incident management. The Site Coordinator 
for this incident is: 

CAPT -. -. 
Commander, -th Coast Guard District(oan) 

The Site Coordinator (SC) may, at his 
discretion, appoint one or more 
representatives to serve as Site 
Supervisor ( s ) . 

D.1.b. The Site Safety and Health Officer (SSHO), 
often referred to as the Site Safety Officer 
(SSO), is the single individual responsible 
for developing and implementing the Site 
Coordinator's Site Specific Safety and Health 
Plan, in accordance with 29 CFR 1910.120. 
The SSHO for this incident is: 

MLC-[LANT/PAC] Environmental Health Officer 
Commander (kse) 
Maintenance and Logistics Command, 

Phone: ( 1 - 
FAX : - 

Site Safety and Health Supervisors (SSHPs), 
often referred to simply as Site Safety 
Supervisors, are the individuals in the field 
responsible for enforcing the SSHO's Site 
Specific Safety and Health Plan. Either the 
SSHO or a designated SSHP must be on-site at 
all times. In instances where more than one 
individual is designated to act as SSHP, a 
single individual must be designated as the 
senior or lead SSHP. A list of SSHPs for 
this incident will be maintained on-site and 
is included as appendix B. 

SSHPs must be properly equipped, trained, and 
certified to conduct hot area operations. 
Further, they must be properly equipped and 
trained to conduct environmental sampling if 
required. 
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USCG SITE SAFETY PLAN/ATON BATTERY RESPONSE PROJECT 

D.1.d. Diving/topside supervisor. This individual 
is responsible for all aspects of the diving 
operation. The duties of this position are 
detailed in the appropriate sections of the 
Navy Diving Manual. The diving safety plan, 
Attachment (11) should list this person by 
name and give duties specific to this site. 
In most operations the Diving Supervisor will 
also act as Site Supervisor. 

D.2. In addition to the above listed individuals, the 
following personnel assignments have been identified: 

Public Affairs Officer: 

Public Affairs Officer 
Commander, -th Coast Guard District(dpa) 

- Phone: (-) 

Scientific Support Coordinator: 

National Oceanic and Atmospheric 
Administration. 
c/o Commander ( m ) 

th Coast Guard District 

US Environmental Protection Office - Regional Office 
( , - I :  

- Phone: (-) 

[State] Marine Patrol [local] Office: 

U. S. Navy Supervisor of Salvage (SUPSALV) 

Mr. E. L. WOLFORb 
Director of Ocean Engineering 
Naval Sea Systems Command (OOC) 
Washington, DC 20362-5101 

Phone: (703) 607-2758 
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USCG SITE SAFETY PLAN/ATON BATTERY RESPONSE PROJECT 

E. SITE CONTROL. 

E.1. Overall site security shall consist of up to a 1000 
yard safety area centered on the site. When needed it 
shall be established and enforced by the Coast Guard. 

E.2. Anyone entering or departing the work area or 
associated control areas, shall be approved by the Site 
Safety Supervisor and Site Supervisor. 

E.3. No person is allowed to enter the work area without 
subscribing to this (or an equivalent Site Coordinator 
reviewed) Site Safety and Health plan. All personnel 
entering the site shall have received the proper 
training and be fully informed as to applicable hazards 
and procedures on site. 

E.4. No divers may work on the site for more than 30 days 
without receiving an entry examination for occupational 
medical monitoring in accordance with 29 CFR 1910.120. 
Maintenance and Logistics Command, 
[Atlantic/Pacific] will designate active duty Coast 
Guard personnel in this operation who must be entered 
into the Coast Guard Occupational Medical Monitoring 
Program (OMMP) per COMDTINST M6000.1 (series). 

E.5. Site Boundaries. See Para B.2 above. Up to a 1000 
yard safety area on the surface centered on the aid and 
the diving platform, used as an operations and recovery 
platform. 

E.5.a. EXCLUSION/HOT AREAS: This includes: The sea 
bottom within the site boundaries and the 
following portions of the dive platform: 

E.5.b. CONTAMINATION REDUCTION/WARM AREAS: These 
includes: The water column and the following 
portions of the diving platform: 

These areas will be established and 
maintained by the Site Safety and Health 
Supervisor(s). Changes in the areas will be 
based on the most recent site 
characterization and monitoring information. 
These areas shall provide adequate room for 
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USCG SITE SAFETY PLAN/ATON BATTERY RESPONSE PROJECT 

prescribed decontamination and a buffer 
between the support area and hot area for 
reduction of airborne, solid and liquid 
contaminants. 

E.5.c. SUPPORT/COLD area: The remainder of the 
diving platform and the 1000 yard exclusion 
area shall serve as the support/cold area. 

1) This area will include a safe egress 
from the hot and warm areas for 
evacuation from the work'vessel. 

2) This area will include a safe 
observation area for supervisory and 
support personnel. 

3) This area will be maintained as a clean, 
uncontaminated area with no measurable 
or observable airborne hazards, dust, or 
liquid chemical hazards. 

E.5.d. The above areas shall be marked as needed to 
control traffic and enforce contamination 
avoidance and decontamination procedures. 
The Coast Guard Site Safety and Health 
Officer and/or Site Safety Supervisor(s) 
shall periodically inspect work areas to 
ensure the effectiveness of boundaries. 

E.6. A site map for the diving platform, including 
contamination control areas and emergency egress 
routes, will be provided as Attachment (3). 

E.7. TRAINING: In general all personnel on site must have 
adequate training to do their jobs safely. This 
includes the fundamentals of site safety and safety 
conscious operational training. An ongoing training 
program to reinforce and build upon previous training 
is also required (i.e., annual refresher training). 

E.7.a. REGULATORY REQUIREMENTS: Barring on site 
emergencies, this project is classified as a 
post-emergency response operation. General 
requirements are described in 29 CFR 
l9lO.l2O. 
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USCG SITE 

E.7.b. 

SAFETY PLAN/ATON BATTERY RESPONSE PROJECT 

INITIAL TRAINING: General site workers 
including Coast Guard divers and topside 
personnel who handle recovered batteries must 
have the Hazard Communication (HAZCOM) or 
higher training. The AtoN Battery 
Remediation Project Training Course conducted 
by the CG Liaison to the Naval Diving and 
Salvage Training Center fills this 
requirement for CG divers. 

MANAGEMENT/SUPERVISORY TRAINING. On-site 
managers and supervisors directly responsible 
for, or who supervise employees engaged in, 
hazardous waste operations shall have at 
least the same initial training as the 
personnel they supervise. 

The possibility of an on site emergency 
involving release of hazardous waste is 
remote for this operation. If probability of 
such emergencies occurring increases, this 
section should be expanded to include 
information on the following training levels 
per 29 CFR 1910.120(q)(4), ( 5 )  and (6). 

SITE SAFETY TRAINING: Prior to conducting 
operations on site, involved personnel shall 
be trained in site safety operations and this 
site specific site safety plan, in accordance 
with 29 CFR 1910.120. Attendance at the site 
safety briefing for this site meets this 
requirement. 

INITIAL AND PERIODIC TRAINING BRIEFS: Prior 
to conducting operations, involved personnel 
shall be briefed (at a minimum) on the 
following: 

1) Air/surface evacuation procedures, 
2) Thermal stress concerns, 
3) Basic water/vessel/vehicle safety 

concerns, 
4 )  Specific work plans/practices. 

F. HAZARD EVALUATION: 

F.1. The following potential hazards have been identified 
for assessment. Each general category has been 
assigned a probability ranging from very low to high. 

1) Chemical hazards Medium 
2) Noise hazards Medium 
3) Pressure (hyperbarism): Medium 
4) Sunburn/sun exposure High 
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5) Physical hazards 
6) Explosive hazards 
7) Thermal hazards 
8) Motion Sickness 
9) Oxygen Imbalance 
10) Biological hazards 
11) Radiation hazards 
12) Heat/cold stress 

Medium to high 
Very low 
Medium 
Medium 
Low 
Low to high 
Very low 
Medium to high 

F.2. CHEMICAL HAZARDS: Nine possible chemical hazards have 
been identified. Each hazard has been assigned a 
hazard rating based on its projected fate and potential 
toxicity ranging from low to high. The primary 
reference source for the following information is the 
chemical information database TOMES (Micromedex, Inc.). 
Generic hazardous substance information sheets, MSDS's, 
and TOMES data sheets are attached as Attachment (4) to 
this safety plan. 

Mercury 
Potassium Hydroxide 
Lead Sulfate 
Sulfuric Acid 
Nickel Hydroxide 
Lead 
Nickel Cadmium 
Methyl Mercury 
Hydrogen Sulfide 

High 
Low 
Medium 
Low 
Low 
High 
Low 
High 
Low 

F.2.a. MERCURY: Mercury (Hg; CHRIS Code: MCR; UN 
2809, CAS 7439-97-6) is the primary chemical 
hazard anticipated on scene. Levels of 
mercury at each site will vary in accordance 
with several factors including number of 
batteries at the site, condition of the 
batteries, and terrain of the site. The 
following primary batteries which contain 
mercury may be potentially recovered during 
this operation: Edison/NIFE/Saft-NIFE, Saft 
America, CEGASA/AMCEL, and Union Carbide. 
According to manufacturer's information, 
total amount of mercury in the batteries 
ranges from 0.035 to 0.150 lbs. 

GENERAL DESCRIPTION: Mercury is a silvery- 
white heavy, liquid metal. It is highly 
mobile and has a tendency to disperse, 
forming alloys. It is corrosive to most 
alloys with the exception of iron or steel. 
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ACUTE TOXICITY TO HUMANS: Mercury is a 
corrosive chemical and is readily absorbed 
via the respiratory tract (elemental mercury 
vapor, mercury compound dusts), intact skin, 
and gastrointestinal tract. Occasional 
incidental swallowing of metallic mercury is 
generally without harm, as Mercury in its 
elemental form is usually non-toxic unless a 
GI fistula or other GI inflammatory disease 
is present or the mercury is retained for a 
prolonged period in the GI tract. Mercury 
vapor will cause severe pulmonary damage if 
inhaled, as well as central nervous system 
damage. Soluble salts of Mercury have a 
violent corrosive effect on skin and mucous 
membranes. Acute exposures may result in 
severe nausea, vomiting, abdominal pain, 
bloody diarrhea, and kidney damage. In 
severe exposures, death may result within 10 
days. 

CHRONIC TOXICITY TO HUMANS: Chronic toxicity 
is likely to follow repeated exposures with 
conditions manifesting themselves over long 
periods of time. Conditions resulting from 
chronic exposures to mercury have included 
inflammation of mouth and gums, excessive 
salivation, loosening of the teeth, kidney 
damage, muscle tremors, jerky gait, spasms of 
the extremities, personality changes, 
depression, irritability and nervousness. 

EXPOSURE LIMITS: Exposure limits are based 
on requirements for elemental Mercury. 

ACGIH TLV: 0.05 mg/cu m. 
ACGIH STEL: None (Elemental, non- 

vapor ) . 
OSHA PEL: None. 
OSHA CEILING: 0.1 mg/cu m. 
NIOSH REL: 0.05 mg/cu m. 
IDLH: 28 mg/cu m. 

F.2.b. POTASSIUM HYDROXIDE: Potassium hydroxide 
(KOH; CHRIS Code: PTH; UN1814; CAS 1310-58- 
3) is an electrolyte in primary batteries. 
Since potassium hydroxide is in solution in 
primary batteries, the presence of this 
chemical at the site will depend upon the 
condition and water-tight integrity of the 
batteries. 

GENERAL DESCRIPTION: Potassium hydroxide is 
a white odorless and nonvolatile solid which 
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can be dissolved in water as a colorless 
solution. In the primary batteries, 
potassium hydroxide is in solution. In 
solution, potassium hydroxide is corrosive 
and may potentially generate explosive 
hydrogen gas upon contact with aluminum, tin, 
lead, or zinc. Density of this material in 
solution is 12.8 pounds per gallon. 

TOXICITY TO HUMANS: Potassium hydroxide is 
corrosive to bodily tissues by all routes of 
exposure. Contact with concentrated solution 
may result in severe burns of the skin or 
eyes. Breathing concentrated mists in air 
from a potassium hydroxide solution may 
result in irritation of the upper respiratory 
tract, inflammation of the lungs, and 
possibly pneumonitis. 

EXPOSURE LIMITS: The exposure levels are as 
follows: 

ACGIH TLV: 2.0 mg/cu m 
ACGIH STEL: None 

F.2.c. LEAD SULFATE: Lead Sulfate (PbS04; CHRIS 
Code: LSF; CAS 7446-14-2) is a constituent of 
secondary (lead acid) batteries. During the 
operation of secondary batteries, the lead 
plates in these batteries react with sulfuric 
acid to produce lead sulfate as a by-product. 
Lead sulfate may be present in each secondary 
battery and may, depending upon the condition 
and structural integrity of the batteries, be 
present on the exterior of the batteries. 

GENERAL DESCRIPTION: Lead sulfate appears as 
white crystals in solid form. It is 
practically insoluble in water, but is 
soluble in acid. 

HEALTH HAZARDS: Lead sulfate is a corrosive 
irritant to the skin, eyes, and mucous 
membranes. It is moderately toxic by 
ingestion. Ingestion of lead sulfate may 
result in abdominal pain, diarrhea, 
constipation, loss of appetite, muscular 
weakness, headache, blue line on gums, 
metallic taste, nausea, and vomiting. 

EXPOSURE LIMITS: The exposure levels to lead 
sulfate are as follows: 
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ACGIH TLV: 0.15 mg/cu m. 
ACGIH STEL: None 
OSHA PEL: 0.05 mg/cu m. 
OSHA CEILING: none. 
NIOSH REL: 0.10 mg/cu m. 
IDLH: none. 

F.2.d. SULFURIC ACID: Sulfuric acid (H2S04; CHRIS 
Code: SFA; UN1830; CAS 7664-93-9) is a 
constituent of secondary (lead acid) 
batteries. The presence and concentration of 
this material in the secondary batteries will 
depend upon the condition and the water-tight 
integrity of the batteries. 

GENERAL DESCRIPTION: Sulfuric acid is a 
colorless to dark brown oily liquid that is 
odorless when cool but may evolve choking 
vapors when hot. This material is highly 
corrosive to bodily tissues, many metals, and 
is reactive with a wide variety of chemicals 
and substances. Concentrated sulfuric acid 
reacts violently with water. 

HEALTH HAZARDS: Contact with sulfuric acid 
may cause severe burns to the skin or eyes. 
Inhalation of sulfuric acid mist can cause 
severe irritation and inflammation of the 
upper respiratory tract. 

EXPOSURE LIMITS: Exposure limits for sulfuric 
acid are as follows: 

ACGIH TLV: 1 mg/cu m. 
ACGIH STEL: none 
OSHA TWA: 1 mg/cu m 
NIOSH REL: 1 mg/cu, m. 
IDLH: none. 

F.2.e. NICKEL HYDROXIDE: Nickel Hydroxide (NiOH2; 
CAS 12054-48-7) is a constituent of nickel- 
cadmium batteries. 

GENERAL DESCRIPTION: Nickel hydroxide in 
solid form is a light green crystal. 

HEALTH HAZARDS: Nickel hydroxide is a 
confirmed carcinogen. 

G-NIO 1 APR 1995 



End. ( 6 )  to COMDTINST 16478.12 

USCG SITE SAFETY PLAN/ATON BATTERY RESPONSE PROJECT 

EXPOSURE LIMITS: Exposure limits for nickel 
hydroxide are as follows: 

ACGIH TLV: 1 mg/cu m. 
ACGIH STEL: none 
OSHA TWA: 1 mg/cu m 

NIOSH REL: 1 mg/cu m. 
IDLH : none. 

F.2.f. LEAD: Lead (Pb; CAS 7439-92-1) is a 
constituent of secondary (lead acid) 
batteries. During the operation of secondary 
batteries, the lead plates in these batteries 
react with sulfuric acid to produce lead 
sulfate as a by-product (see earlier 
description of lead sulfate). Lead will be 
present in each secondary battery and may, 
depending upon the condition and structural 
integrity of the batteries, be present on the 
exterior of the batteries. 
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GENERAL DESCRIPTION: Lead is a bluish-gray 
soft metal. 

HEALTH HAZARDS: Lead is a suspected human 
carcinogen and may be poisonous if ingested. 
Short-term systemic effects following 
ingestion include: loss of appetite, anemia, 
malaise, insomnia, headache, irritability, 
muscle and joint pains, and tremors. Major 
organ systems affected are the nervous 
system, blood system, and kidneys. Chronic 
or long-term exposure to lead may result in 
severe kidney damage. 

EXPOSURE LIMITS: The exposure levels to lead 
are as follows: 

ACGIH TLV: 0.15 mg/cu m. 
ACGIH STEL: None 
ACGIH Biological 
Exposure Indices 
(BE1 ) : 50 micrograms (lead) per 

liter in blood; 
150 micrograms (lead) 
per gram creatine in 
urine 

OSHA PEL: 0.05 mg/cu m. 
OSHA CEILING: none. 
NIOSH REL: 0.10 mg/cu m. 
IDLH: none. 
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F.2.g. CADMIUM: Cadmium (Cd; CAS 7440-43-9) is a 
constituent in batteries which have been used 
in lighthouses such as: Nickel-Cadmium HED 
and ED Series, Exide EI and FHGS Series, and 
GNB Absolyte-I1 Series. Since these 
batteries were used at lighthouses, the 
likelihood of release of these batteries into 
the aquatic environments around aids to 
navigation is minimal. 

GENERAL DESCRIPTION: Cadmium is a silver- 
white, malleable metal. 

HEALTH HAZARDS: Cadmium is a confirmed human 
lung carcinogen. Inhalation is the primary 
route of exposure. Acute exposure to cadmium 
dust may result in pulmonary irritation. 
Repeated exposure to lower levels of airborne 
cadmium may result in chronic poisoning 
characterized by irreversible lung injury. 
Short term symptoms of airborne cadmium 
exposure include anemia, eosinophilia, yellow 
discoloration of the teeth, and rhinitis. 

EXPOSURE LIMITS: 

ACGIH TLV: 0.05 mg/cu m. 
ACGIH Biological 
Exposure Indices 
(BEI): 10 micrograms per 

liter in blood; 
10 micrograms per 
gram creatine in urine 

OSHA PEL: 0.2 mg/cu m (as a dust) 
OSHA CEILING: 0.6 mg/cu m. 
NIOSH REL: 0.10 mg/cu m. 
IDLH: none. 

F.2.h. METHYL MERCURY: Methyl mercury (CH3Hg; CAS: 
22967-92-6) may be present at primary battery 
sites. The mercury present in primary 
batteries may react with the surrounding 
aquatic environment to produce methyl 
mercury. 

GENERAL DESCRIPTION: Methyl mercury is a 
colorless liquid. 
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HEALTH HAZARDS: Methyl mercury is a poison 
of the central nervous system. Primary 
routes of exposure are skin absorption, 
inhalation, and ingestion. Symptoms of 
poisoning include numbness and tingling of 
the lips, hands, and feet as well as 
dizziness, emotional disturbances, and 
jerking movements of the limbs, head, or 
shoulders. There may be a delay in the onset 
of syrntpoms (latency period) for a single 
toxic dose from one to several weeks. 
Biological half-life for methyl mercury (the 
time needed to eliminate it from the body) is 
about 70 days with a considerable risk of 
accumulation of mercury to toxic levels. 
Methyl mercury can cause irritation of the 
skin, eyes, mucous membranes. 

EXPOSURE LIMITS: 

ACGIH TLV: 0.01 mg/cu m 
OSHA PEL: none. 
OSHA CEILING: none. 
IDLH : none. 

F.2.i. HYDROGEN SULFIDE: Hydrogen sulfide (H2S; 
UN1053; CAS 7783-06-4) is a by-product of 
decaying organic material (such as rotting 
vegetation) that may be naturally occurring 
at underwater work sites. 

GENERAL DESCRIPTION: Hydrogen sulfide is 
colorless, flammable gas with an offensive 
odor (i.e., smells like "rotten eggs"). 

HEALTH HAZARDS: Hydrogen sulfide is an acute 
poison by inhalation. Low airborne 
concentrations can cause irritation of the 
eyes and upper respiratory tract. Acute 
exposure to higher concentrations may result 
in coma or chronic pulmonary edema. Hydrogen 
sulfide is a "chemical asphyxiantN which 
means that it acts as a poison by paralyzing 
the respiratory center of the body. It is an 
insidious poison since a person's sense of 
smell may become fatigued to the "rotten egg" 
smell of hydrogen sulfide. The odor and 
irritating effects do not offer a dependable 
warning to workers who may be exposed to 
gradually increasing amounts and therefore 
become used to it. Hydrogen sulfide is a 
dangerous fire hazard when exposed to heat, 
flame, or oxidizers. 
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F.3. SAFETY/PHYSICAL HAZARDS: 

F.3.a PRESSURE HAZARDS (DYSBARISM): Descending to 
work on the bottom will expose dive personnel 
to the hazards associated with diving. 

Only currently military certified Coast Guard 
dive personnel or contract personnel with 
suitable certification will dive during this 
operation. 

Descending and ascending within the water 
column while following a dive profile exposes 
the diver to changes in the volume of gases 
in the body. During descent, this pressure 
increases and the volume decreases causing 
squeezes. During ascent the pressure outside 
of the body decreases and the volume of gases 
within the body increases leading of over 
pressure unless compensated for or vented. 
In any case, the diver must be in constant 
pressure equilibrium or suffer from the 
effects of dysbarism. An example of a 
squeeze not compensated for is an ear squeeze 
which may lead of tympanic membrane rupture. 
An example of an over pressure situation not 
compensated for would be PULMONARY OVER 
INFLATION SYNDROME leading to ARTERIAL GAS 
EMBOLISM. 

Additionally inert gas absorption takes place 
during diving at a rate and quantity greater 
than that for a human on the surface. Due to 
laws of physics, NITROGEN (79% of AIR) is 
absorbed into tissues readily during descent 
with pressure increases over that of the 
surface. During ascent, this NITROGEN is off 
gassed normally as the pressure reduces, 
freeing more of the absorbed gas from 
solution. The lungs act as a filter here to 
slowly release the gas from the tissues 
during the ascent phase. However, if the 
depth and duration of the dive are such that 
an amount of gas exceeds the limits of the 
ability of the lungs to exchange the gas, or 
the rate of ascent so rapid as to defeat the 
lungs ability to filter, than the NITROGEN 
will come out of solution in the tissues and 
not be allow to be off gassed as part of 
respiration. In this case bubbles will be 
formed in the tissues and DECOMPRESSION 
SICKNESS in some form is created. 
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Diving supervisors and Diving Medical 
Technicians are trained in the recognition 
and management of diving related casualties. 

Prior to the commencing diving operations the 
following shall be accomplished: 

- All Coast Guard divers shall have a 
current approved dive physical. 

- All divers shall be examined by either 
the DIVING SUPERVISOR or DIVE MEDICAL 
TECHNICIAN prior to and immediately 
after each dive to determine fitness. 

- The diving safety plan, Attachment 11, 
shall be completed to include having 
prearranged access and contact with 
the nearest HYPERBARIC CHAMBER. 
Telephone numbers, radio frequencies 
and points of contact for the 
chamber(s) and evacuation facilities 
the this shall be posted on the site. 
All divers shall be briefed on the 
diving accident evacuation plan. 

- At a minimum, the following emergency 
medical equipment and personnel 
trained to manage it shall be on 
hand : 

a. Standard Oxygen Kit 
b. Coast Guard Standard EMT Kit 

Specific dive safety information is included 
in the Navy Diving Manual which shall be 
available on site for all operations. 

F.3.b. NOISE HAZARDS: Noise may be present aboard 
the recovery vessel from cranes, compressors, 
generators and ROV operations. Noise 
underwater may result from passing vessels, 
through water communications gear and diving 
platform machinery. COMDTINST M5100.47 
defines hazardous noise as noise which 
exceeds 84 decibels, A scale (dBA). Hearing 
protection must be worn if the noise levels 
exceeds 84 dBA. If measuring equipment such 
as noise meters are not available to 
determine the noise levels, the following 
"rule of thumb" should be used: If you are 
standing an arm's length away from someone 
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and you need to SHOUT in order to converse, 
the noise level is most likely at or above 84 
dBA and hearing protection is needed. 

W LIGHT EXPOSURE: Sunburn and sun exposure 
are expected to be a problem for personnel 
working on the water. Preventive measures 
such as the use of sunblock with an SPF of 15 
or higher and sunglasses with UV protection 
are highly encouraged. Dive Site Supervisors 
shall ensure personnel on station are not 
over exposed to the sun. 

BACK INJURY HAZARDS: Work on this site will 
require much manual lifting of heavy objects 
to position equipment. Many batteries may be 
packed in one drum, presenting a significant 
back injury or drop hazard that is to be 
avoided. Site Safety Officers shall ensure 
body mechanics are addressed to all personnel 
involved with manual labor. 

HEAT STRESS: If the standby diver is dressed 
out but not in the water, evaluation of this 
hazard and adjustments to work/rest schedules 
may become necessary with excessive heat. 
Heat stress monitoring shall be the 
responsibility of the Diving Supervisor and 
the Site Safety Supervisor. Exposure limits 
for personnel are based upon the 
PHYSIOLOGICAL HEAT EXPOSURE LIMIT (PHEL) 
Chart (available in reference (f)). The Dive 
Supervisor shall ensure minimum risk for all 
personnel on station. Frequent rests and 
adequate hydration for all personnel exposed 
to temperatures greater than 90 degrees (F). 
In addition, care must be taken to ensure 
topside personnel, particularly the standby 
diver, have shade during hot sunny periods. 

COLD STRESS: Depending on seasonal water 
temperatures, a man-overboard could present 
the problem of hypothermia. Cold stress may 
also be an issue for divers. 

OXYGEN IMBALANCE: The standard sea-level 
oxygen content for air is 20.9% 02. 

BIOLOGICAL HAZARDS: The primary biological 
hazards anticipated with this site are from 
unfriendly marine life and insects. For 
operations on the shore associated with this 
site, toxic or thorny plants may be a factor. 
These hazards are not expected to be 
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significant in the project. Divers are 
protected from the elements through dive 
suits which include gloves and boots. 
Topside personnel should use appropriate 
personal protective equipment and insect 
repellent. 

In certain areas, some marine life can 
present a hazard. The SITE SAFETY SUPERVISOR 
should contact local area authorities to 
determine which (if any) of the below are 
known to exist in the area and what measures 
are recommended prior to the commencement of 
diving operations: 

ALLIGATORS 
POISONOUS SNAKES* 
CORAL 

*Access to local 911 or MEDICAL PERSONNEL ON 
HAND with antivenom is recommended when 
operating in areas infested with poisonous 
snakes. 

CORAL/BARNACLES: All divers and personnel 
handling material brought over the side must 
wear sturdy gloves, steel toed boots etc. to 
avoid direct contact with the marine growth 
that may be attached. Coral and barnacle 
cuts bleed easily and freely and heal poorly. 
All cuts must be cleansed well and prompt 
medical attention sought. The best 
management is to avoid direct contact. 

CARNIVOROUS/OMNIVOROUS ANIMALS: Divers must 
be reminded that some of these creatures may 
be very aggressive. Alligators have little 
fear of man and pose a real risk for all 
inland waterway dives. Poisonous snakes are 
also very common. Snake anti venom is 
strongly recommended if EMTs or medical 
personnel are onsite. 

The following specific types of biological 
hazards may be associated with this site : 
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MOTION SICKNESS: Personnel working on any 
vessel involved with the search and recovery 
operation may be exposed to motions that 
could trigger motion sickness. Motion 
sickness however, is not expected to be a 
significant factor in this operation. The 
use of motion sickness medication is not 
encouraged as it has a tendency to mask 
symptoms relating to chemical exposures. 
Additionally, no diving may be allowed for a 
diver either taking motion sickness 
medication or that is motion sick. 

RADIATION HAZARDS: No radiation hazards are 
anticipated during this operation. 

Compressed air cylinders will be maintained 
on site for respiratory protection and divers 
air supply. All such supplies shall be 
certified as Grade "D" or better breathing 
quality air. 

Falling objects are a potential hazard during 
lifting operations. Extreme caution shall be 
used when conducting battery lifts while 
divers are in the water. 

Slips, trips and falls are a potential hazard 
on a diving site. There will be a 
significant amount of equipment on the deck. 
Cautious movement is recommended. 

Man overboard drowning hazards exist during 
operations near water. The DIVE/SAFETY 
SUPERVISOR shall ensure that personnel take 
adequate precautions working around water and 
that EMT or other medical personnel are 
available for emergency need. 

F.4. Monitoring reports for additional on-scene hazard 
assessments shall be maintained and included as 
amendments to this plan. 

F.5. ENVIRONMENTAL MONITORING: Environmental monitoring for 
Mercury or other contaminants shall be conducted at the 
discretion of and under the direction of the SSO or his 
representative. Monitoring shall be done in accordance 
with 29 CFR 1910.120, using properly calibrated 
instrumentation. If in the course of operations 
additional hazards are identified, further 
environmental monitoring protocols shall be 
established, this site safety plan amended, and all 
site personnel briefed on the change. 

G-NIO 1 APR 1995 



Encl. (6) t o  COMDTINST ,16478.12 

USCG SITE SAFETY PLAN/ATON BATTERY RESPONSE PROJECT 

ROUTINE MONITORING: Unless directed by the SSO or 
otherwise indicated, routine monitoring for Mercury or 
other contaminants will not be conducted. If required, 
protocols for the routine monitoring will be included 
as an appendix to this plan. 

F.6 SAFE WORK PRACTICES: The following safe work practices 
shall be adhered to while on site. During pre shift 
briefings, information on the location of hazards and 
methods of control are to be discussed. 

F.6.a. HEAT STRESS. Site safety personnel shall 
generally be guided by the American 
Conference of Governmental Industrial 
Hygienists (ACGIH) guidelines in determining 
work/rest periods. Fluids shall be available 
at all times and encouraged during rest 
periods. Heat stress guidelines are attached 
as Attachment (5). 

F.6.b. COLD STRESS. Personnel shall be provided 
with adequate warm clothing to prevent cold 
stress. Site safety personnel shall 
generally be guided by the American 
Conference of Governmental Industrial 
Hygienists (ACGIH) guidelines in determining 
rest/warm-up periods. Warming shelters shall 
be provided for rest periods. Warm and/or 
sweet fluids (such as soups, cocoa, cider, or 
sweetened -- low caffeine -- hot teas) shall 
also be available during rest periods. 
Drinking coffee is not encouraged. Exposure 
suits shall be worn by personnel working and 
or traveling in small boats or aircraft over 
water. Cold stress guidelines on are 
attached as Attachment (6). 

F.6.c. ACCESS. Access to the work area shall be 
limited in accordance with access control 
requirements described above. 

F.6.d. LIGHTING. Sufficient illumination shall be 
provided at a minimum to meet the 
requirements of TABLE H-120.1 (Minimum 
Illumination Intensities) of 29 CFR 
1910.120(m). (Note: This paragraph does not 
apply to underwater work sites) 

F.6.e. HARD HATS. Hard hats are to be worn 
throughout the work area wherever overhead 
hazards exist. Personnel shall not be 
allowed under drum or container lifts. All 
hard hats shall meet American National 
Standards Institute safety guidelines. 
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F.6.f. SAFETY SHOES. Safety shoes or boots are to 
be worn in topside work areas. Safety shoes 
or boots shall be steel toed and steel 
shanked and meet American National Standards 
Institute safety guidelines. 

F.6.g. HIGH NOISE AREAS. Hearing protection is 
required in high noise areas (exceeding 84 
dBA, or as designated by site safety 
personnel). Locations likely to exceed this 
level generally include those where noise 
levels require personnel to raise their 
voices to be heard. 

F.6.h. CONTAMINATION AVOIDANCE. All surfaces shall 
be maintained as free as practicable of 
accumulations of bottom sediment, run off or 
other debris brought out of the hot area. 
Compressed air SHALL NOT be used to clean 
contaminated surfaces. 

F.6.i. LIFTING. All heavy loads shall be moved to 
the extent possible by mechanical means or 
with mechanical assistance. Safe lifting 
practices shall be observed for all heavy 
manual lifting. 

F.6. j. COMPRESSED GAS CYLINDERS. Compressed gas 
cylinders will be firmly secured when not in 
use. 

F.6.k. HAND PROTECTION. Outer protective gloves 
will be used to prevent hand injuries. This 
will include the prevention of punctures on 
chemical protective gloves where appropriate. 
Contaminated gloves will be properly disposed 
of as they become soiled. 

F.6.1. LOOSE OR EASILY MOVABLE GEAR, including 
disposal drums, will be staged and secured to 
prevent rolling. 

F. 6.m. DRUM HANDLING. Detailed regulations 
regarding drum handling and spill containment 
can be found in 29 CFR 1910.120(j). In 
general : 

1) Drums shall be inspected prior to being 
moved. 

2) Movement of filled drums must be kept to 
a minimum. 
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3) To the greatest extent possible, filled 
drums shall not be moved by unaided 
manual methods. 

4) Prior to shipment, each filled drum must 
be in good condition (or overpacked) and 
properly labeled in accordance with 49 
CFR requirements. 

5) When filled drums are moved from their 
original locations to a work area or 
staging area, a spill containment area 
must be constructed for those locations. 
The containment should be able to 
contain the maximum loss from any of the 
containers in the area. 

F.6.n HELICOPTER OPERATIONS. Helicopter operations 
are not anticipated. If required, helicopter 
operations will be accomplished in accordance 
with the Coast Guard Boat Crew Seamanship 
Manual; COMDTINST M16114.5(series). 

G. PERSONAL PROTECTIVE EQUIPMENT (PPE). All recovery and 
on-site support personnel should have and use the personal 
protective equipment required for safe handling of AtoN 
batteries given in COMDTINST M 16500.3A, ATON TECHNICAL 
MANUAL. All chemical protective clothing (CPC) shall be 
constructed of materials suitable for use with Mercury. 
Examples of such materials include; but are not limited to: 
Viton, PVC, nitrile, neoprene, butyl, natural rubber, or 
composite-laminate materials. 

G.1. Divers shall use the followina PPE ensemble (this is in 
conjunction with equipment required to conduct a scuba 
dive per VOL 1 of the USN Dive Manual): 

a) MK 20 (AGA) diving system in SCUBA mode 
(positive pressure full face mask), 

b) Diving dry suit with attached boots, 
gloves and hood, 

c) Inner CPC gloves, 
d) Outer "reef gloves" or equivalent for 

chafe protection of CPC gloves. 
e) Tending lines and buddy lines as 

conditions dictate. 

** 

G-NIO 

The topside supervisor may authorize relaxation PPE for 
the standby diver if: 

a) there is minimal likelihood that the standby, if 
used, will come in contact with contaminants and, 

b) the heat stress problems a standby diver faces 
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when fully dressed out in CPC are significant 
concerns. 

G.2. On-site personnel shall observe specified 
decontamination procedures. 

G.3. Contaminated CPC must be decontaminated in accordance 
with the specified decontamination procedures contained 
in this plan. All CPC and equipment that has been in 
the warm or hot areas (regardless of known or suspected 
contamination) must be decontaminated. 

H. DECONTAMINATION PROCEDURES: 

H.1. GENERAL. All personnel and equipment leaving the 
Exclusion/Hot area will be thoroughly decontaminated 
before passing through to the Support/Cold area. 

H.2. CONTAINMENT. A continuous system of containment shall 
be established and maintained at all times during 
operations. 

The containment system should be established to 
physically separate each area. Separation is intended 
to prevent liquid or solid movement from one area to 
the next and to prevent spillage onto uncontaminated 
deck space. 

Containment is to be established in such a way as to 
ensure that water spillage along the lift path would be 
routed over the side without entering the personnel 
decontamination area, the deck storage area, or any 
non-controlled, uncontaminated area. 

H.3. DECONTAMINATION PROCEDURES: 

H.3.a. Decon solutions will be potable or sea water. 

H.3.b. DECON STEPS: 

1) WATER WASH/DELUGE: 
The water column shall be considered a 
water wash/deluge system and the first 
step of the decontamination procedure. 
On reaching the surface, unless 
otherwise indicated, the divers shall be 
considered decontaminated and shall exit 
the water without going through the 
platform portion of the contamination 
reduction area. Any outer clothing or 
equipment that shows bottom sediment 
shall be removed and decontaminated 
through the platform portion of the 
contamination reduction area. 
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2) SEGREGATED EQUIPMENT DROP: 
All equipment to remain in the hot area 
for further operations shall be, 
segregated from equipment requiring 
decontamination. 

3) OUTER TYVEK/SARANEX SUIT REMOVAL (if 
worn) Outer Tyvek/saranex suits are 
removed and discarded in an appropriate 
disposal container. 

4) RESPIRATOR/MK20 DIVING SYSTEM REMOVAL: 
Respirator/SCUBA tank/AGA mask removed, 
cleaned, and disinfected. 

5) DRYSUIT SECONDARY WASH/RINSE: (If 
necessary) rinse drysuit with water. 

H.4. Containers for contaminated items shall be labeled or 
tagged to identify their contents, as required by 
current OSHA regulations. In no case shall used 
chemical protective clothing or contaminated materials 
or equipment be stored without undergoing prescribed 
decontamination procedures. 

H.5. In addition to the decon above, all on-site personnel 
must shower at the end of each work shift. All 
personnel shall wash their hands prior to eating, 
drinking or smoking. 

I. SANITATION. Potable water, nonpotable water, toilets and 
personal hygiene facilities shall be readily available. 

1.1. Potable water. An adequate supply of potable water, or 
other drinking fluids, shall be maintained. Containers 
for drinking fluids shall be capable of being tightly 
closed, and equipped with a tap. These containers must 
also be labeled in such a manner that the contents are 
not accidentally used for other purposes. Where single 
service cups are supplied, the unused cups shall be 
maintained in sanitary containers; and a separate 
disposal container provided for used cups. 

1.2. Nonpotable water. Water intended for uses other than 
drinking, washing, or cooking shall be identified in 
such a way that it is not accidentally used for 
drinking, washing, or cooking. There shall be no 
'cross-connection of potable and nonpotable water 
supplies. 

1.3.' On-site personnel shall wash their hands and faces 
prior to eating, drinking, dipping, smoking and/or 
applying cosmetics. No smoking is permitted in 
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controlled areas except at established smoking areas in 
the cold/support area 

J. OTHER SITE SAFETY ITEMS REQUIRED: 

5.1. A Coast Guard Emergency Medical Technician (EMT)/Diver 
or Diving Medical Technician should be on hand or 
available for consultation via radio. 

5.2. Hand held air horns or bull horns. 

5.3. A MILLER Board litter (or equivalent). Standard Coast 
Guard Oxygen delivery and EMT kit. 

5.4. Eye wash stations as appropriate. 

5.5. Test paper for decon wash water pH and battery content 
sampling if required. 

K. EMERGENCY PROCEDURES: 

K.1. General Shipboard Emergency Procedures: 

K.1.a. Follow Shipboard Watch, Quarter and Station 
bill as designated by the CO, OinC or 
Coxswain/Boat Officer of the vessel. 

K.1.b. Observe buddy system; and avoid panic. 

K.1.c. STOP WORK immediately. Secure all drums, 
containers, or other loads to prevent further 
hazards where such action does not place 
personnel in jeopardy. 

K.1.d. Take necessary steps to remove hazards and 
avoid secondary injury. 

K.1.e. Assemble at appropriate muster point, as 
designated in Shipboard Watch, Quarter and 
Station Bill, as designated by the CO, OinC 
or Coxswain/Boat Officer of the vessel. 

K.1.f. Conduct emergency decontamination as outlined 
below if necessary. 

K.2. EMERGENCY MEDICAL PROCEDURES: 

K.2.a. Use portable air horn, whistle, hands-on- 
head, or other immediately available means to 
call for assistance. 

K.2.b. Do not leave injured personnel unattended. 
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K.2.c. Call for the EMT or Medical Representative. 
Activate local 911 or EMS jurisdiction for 
assistance and request medical direction as 
needed. In the case of a diving related 
casualty limit all unnecessary movement and 
place the diver on oxygen or as directed by 
the EMT or Diving Medical Technician. 

K.2.d. Provided there are not life threatening or 
overriding safety concerns, do not attempt to 
move injured personnel without competent 
medical assistance. 

K.2.e. In instances where overriding safety concerns 
exist and movement of injured personnel is 
immediately necessary, utilize available 
means, such as a litter, to move the injured 
person only as far as absolutely necessary to 
an area of safety. 

K.3. EMERGENCY DECON PROCEDURES: 

K.3.a. EVACUATION OF HOT AREA OR WORK AREA: 

1) Skip water wash and abbreviate 
decontamination procedures as needed. 
Make every effort to remove gross 
contamination through removal of 
chemical protective clothing where such 
removal does not delay evacuation. 

2) Primary evacuation route is through the 
decon area. 

3) To the extent possible, deposit all 
contaminated articles prior to exiting 
decon area. 

4) Muster at site designated by the Master 
of vessel in Shipboard Watch, Quarter, 
and Station Bill 

K.3.b. MEDICAL REMOVAL -- WITH CONTAMINATION: 

1) Call EMT. 

2) EMT is authorized to abbreviate decon 
procedures as necessary to prevent 
further injury . 

K.4. EMERGENCY FIRE PROCEDURES: 

K.4.a Call for help. Ensure that alarm is passed 
to supervisors and vessel operator. 
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K.4.b. Do not attempt to fight fires other than 
small fires. A small fire is generally one 
that can be extinguished with equipment and 
personnel immediately at hand, requiring no 
more than a few minutes time. 

K.4.c. Do not take extraordinary measures to fight 
fires unless there is a serious risk of loss 
of life. 

K.4.d. Upon hearing fire alarm, proceed to assembly 
point as assigned in Shipboard Watch, 
Quarter, and Station Bill for head count and 
further instruction. 

L. COMMUNICATIONS: 

L.1. GENERAL SIGNALS: 

L.1.a. A whistle or air horn shall be treated as a 
need for assistance or notification of an 
emergency. 

L.1.b. Standard diving signals per the Navy Diving 
Manual shall be used. 

L.1.c. Repeated long horn blasts from the tending 
vessel, or hand held horns shall be taken as 
an evacuation call for personnel in the hot 
area. All personnel are to assemble in 
accordance with the Shipboard Watch, Quarter, 
and Station Bill. 

L.2. RADIO COMMUNICATIONS: 

L.2.a. CALL SIGNS: 

1) Platform: 

2) OSC REPRESENTATIVE: 

3) Platform mobile units (Small boats etc.) 

4) COAST GUARD OPERATIONAL ASSETS 
Boats, cutters, and aircraft will use 
standard nomenclature (hull numbers, 
aircraft numbers, etc. using standard 
procedures). 
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5) The term 'RESCUEn shall only be employed 
by those assets actually engaged in 
search and rescue operations. 

VHF Channel 21A (157.05 MHz) has been 
designated as the primary working frequency 
for field communications. 

VHF Channel 06 (156.03 MHz) has been 
designated as the secondary working frequency 
for field communications. 

HF Frequency ( ) MHz upper side 
band has been designated as the primary HF 
frequency for field to Site Coordinator. 

(HF frequencies shown in parenthesis are 
window/dial settings.) 

HF Frequency ( ) MHz upper side 
band has been designated as the secondary HF 
frequency for field to base communications. 

(HF frequencies shown in parenthesis are 
window/dial settings.) 

VHF Channel 16 is designated for site 
emergencies. 

Local Public Affairs 

- - PHONES ; 

USCG District 

- 
( voice ) 
( voice ) 
(facsimile) 

Operations Centers 

- - PHONES ; ( voice ) 
--- - - --- ( facsimile) 

USCG Air Station: 

- - PHONES ; ( voice ) - - --- ( voice ) - - --- (facsimile) 
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USCG platform OPCON: 

- - PHONES ; (voice ) - - --- ( voice ) - - --- ( facsimile ) 

Other USCG Command/support functions: 

- - PHONES ; ( voice ) - - --- (voice ) - - --- ( facsimile ) 

HOSPITALS CAPABLE OF TREATING MERCURY/MERCURY VAPOR 
EXPOSURES AND/OR PROVIDING DIVER RECOMPRESSION FOR AGE 
OR DCS. 

Hospital: 
Address : 

LAT / LONG : / 
Communications; Phones: 

Freqs : PRI . 
SEC. 

Hospital : 
Address : 

LAT / LONG : / 
Communications; Phones: 

Freqs : PRI . 
SEC. 

HELIPORT : 
Heliport frequencies: and 

ENSURE THOROUGH WATER WASH DECON PRIOR TO TRANSPORTING 
VICTIMS PRIOR TO AIR EVAC. CONTACT ATSDR (listed 
below) A.S.A.P. 

Agency for Toxic Substance and Disease Registry 
( ATSDR ) 

24 Hour emergency contact (404)639-0615 
(Will provide consultation and/or medical specialists 
to local medical facilities treating patients.) 
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L.lO. Other phone numbers: 
DAN Dive Accident Network ( 919 ) 684-8111 
EDU Experimental Dive Unit (904) 234-4351 
NAMRI Naval Medical Research Institute (301) 295-1839 

HELIPORT : 
Heliport frequencies: . and -*- 

L.ll. Other phone numbers: 

M. SITE SAFETY BRIEFINGS/MEETINGS. 

M.1. All personnel shall receive an initial site safety 
briefing to communicate the nature, level and degree of 
hazards expected on site. 

M.2. Site safety meetings shall be held before each 
operation or shift is commenced and when significant 
changes are made in work procedures or safety plans. 
The procedure will be discussed by all participants to 
ensure that all personnel understand their assignment. 
Safety procedures and any changes or modifications to 
this plan or normal routine shall be discussed at these 
meetings or as outlined elsewhere in this plan. 

N. AUTHORIZATIONS: 

SITE SAFETY OFFICER: 

DATE : 
Print Name: 
Diving Officer 
Aton Battery Response Dive TEAM A/B/C 

SITE COORDINATOR: 

DATE : 
CAPT 
Commander, th Coast Guard District (oan) 
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APPENDICES 

APPENDIX A List of On Site Coordinator/Representatives 
APPENDIX B List of Site Safety and Health Supervisors 
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RECOMMENDED ATTACHMENTS 

ATTACHMENT 
ATTACHMENT 
ATTACHMENT 
ATTACHMENT 
ATTACHMENT 
ATTACHMENT 
ATTACHMENT 
ATTACHMENT 
ATTACHMENT 
ATTACHMENT 
ATTACHMENT 
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Platform AtoN battery capacity. 
Signature page for personnel on this project 
Site map for platform 
Hazardous substance information 
Heat Stress guidelines 
Cold Stress guidelines 
Small Boat Operations guidelines 
A guide to safe work practices for lifting 
Decontamination diagram 
Site sampling protocols (if required) 
Diving Safety Plan 
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APPENDIX A List of On Site Coordinator/Representatives 
(In order of seniority) 

SC REPRESENTATIVE - On scene: 
- - PHONES ; ( voice ) 
- - --- ( voice ) - - --- (facsimile) 

SC REPRESENTATIVE - On scene: 
- - PHONES ; ( voice ) 
- - --- ( voice ) - - --- ( facsimile ) 

SC REPRESENTATIVE - On scene: 

PHONES ; - - --- (voice ) - - --- ( voice ) - - --- (facsimile) 

SC REPRESENTATIVE - On scene: 
- - PHONES ; ( voice ) 
- - --- ( voice ) - - --- (facsimile) 
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APPENDIX B List of Site Safety and Health Supervisors 
(In order of seniority) 

Site Safety and Health Supervisor: 

- - PHONES ; ( voice ) - - --- (voice ) - - --- ( facsimile ) 

Site Safety and Health Supervisor: 

- - PHONES ; ( voice ) - - --- (voice) - - --- ( facsimile ) 

Site Safety and Health Supervisor: 

PHONES ; - - --- (voice) - - --- (voice ) - - --- (facsimile) 

Site Safety and Health Supervisor: 

- - PHONES ; ( voice ) - - --- (voice ) - - --- ( facsimile ) 
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CONTACTS : 

G-ECV-1A EDWARD WANDELT 202-267-6144 

G-ECV-1A LTJG MICHAEL BEE 202-'267-1926 

G-CP-2 ' JAMES O'DELL 202-267-6491 

RESEARCH FINDINGS INDICATE COAST GUARD AID TO NAVIGATION (AToN) 
BATTERIES NOT HAZARDOUS TO MARINE ENVIRONMENT 

MIT RESEARCH FINDINGS 

The Volpe National Transportation Systems Center in Cambridge, MA 
released initial research findings today concluding that the 
mercury and alkaline solution contained in spent Coast Guard AToN 
batteries are unlikely to h a m  the marine environment or enter 
the food chain. 

The study, performed by Massachusetts Institute of Technology 
(MIT) researchers Professor Francois Morel and Dr. Robert Mason, 
examined whether mercury, small amounts of which coated zinc 
plates inside the batteries, was or could be absorbed into the 
aquatic food chain. Mercury can enter the food chain when it is 
in a methylated (methyl mercury) or oxidized (ionic mercury) 
form. Mercury in its elemental form dissolves very slowly in 
water (30 to 100 years) and is not absorbed by aquatic 
organisms. Once dissolved, elemental mercury enters a natural 
cycle where it is volatilized into the atmosphere. 

Professor Morel and Dr. Mason concluded that "it is expected that 
none of (the mercury) should be oxidized or methylated or become 
accumulated by the planktonic biota" and that they "expect to see 
no measurable biological effects due to the AToNs [batteries], 
either in the local sediments or in the water column." The 
alkaline (electrolyte) solution in the batteries is immediately 
neutralized in water and causes no harm. 

The MIT findings were based on laboratory analyses and field 
studies conducted in the Chesapeake Bay. Significant findings: 

On a regional and global scale, the amount of mercury in 
AToN batteries is insignificant. Mercury is found in all 
waters and its concentration fluctuates over time. 
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Typical used AToN batteries were found, after their normal 
service life, to only contain a fraction of their original 
mercury content. The mercury remaining in the batteries is 
in .an elemental form that is not absorbed by biological 
organisms, even if the batteries are not completely intact. 

Well over half (60%) of the discarded batteries recovered to 
date were fully intact. Intact batteries were found not to 
leak measurable amounts of mercury. 

COAST GUARD REACTION 

Rear Admiral Peter A. Bunch, USCG, Chief of the Office of 
Engineering, Logistics and Development at Coast Guard 
Headquarters in Washington, DC characterized the research 
findings as positive: 

"The Coast Guard has been working closely with the Volpe 
National Transportation Systems Center to determine the 
environmental effects of discarded AToN batteries. These 
findings do nothing to relieve us of our responsibility to 
remedy the problem in accordance with federal and state 
requirements, but it is good to have solid scientific 
evidence that discarded AToN batteries are limited to a 
waste problem, and not a health or environmental hazard." 

ADDITIONAL BACKGROUND 

The U.S. Coast Guard operates approximately 16,500 lighted aids 
to navigation (AToN) consisting primarily of fixed navigational 
lights and buoys. AToN are located throughout the country on 
navigable waterways and in U.S. territorial waters in 
other parts of the world. Before the 198OVs, lighted AToN were 
powered by various types and sizes of "one time use" wet call/gel 
cell batteries. In the mid-1980ts, the Coast Guard began 
converting most of its lighted AToN to solar power, substantially 
reducing its reliance on expendable batteries. 

Prior to the 1970ts, the Coast Guard, like. the rest of the 
nation, did not have the environmental awareness that exists 
today. Although before 1973 there were no directives that said 
what to do with used batteries, it was never Coast Guard policy 
to dispose of them in the water. In 1973, the Coast Guard issued 
instructions that set procedures for battery recycling and proper 
disposal. 

A small number of AToN batteries continue to get into the water 
when lighted AToN are hit by vessels, destroyed by bad weather or 
vandalized. It is Coast Guard policy to immediately report 
accidental battery losses to federal, state and local 
environmenta1 authorities and to recover the batteries whenever 
safely possible. The Coast Guard is developing methods for 
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better attachment of batteries to lighted aids to prevent future 
losses and facilitate retrieval. 

Since 1984, the Coast Guard has been picking up AToN batteries 
from various sites. Site surveys are being conducted in 
locations across the country. The Coast Guard, through the John 
A. Volpe National Transportation Systems Center, is conducting an 
analysis of known sites and is investigating the most effective 
site assessment, removal and remediation techniques. 

An issue of concern is that greater damage not be done to the 
marine environment by removing batteries that may be covered over 
with natural growth (i.e. corals, algae, sponges) and used as 
"homes" by aquatic creatures. Additional study and consultation 
with regulatory and environmental agencies may be necessary to 
determine if removing the batteries is the best course of action. 

The Coast Guard is working cooperatively with the U.S. 
Environmental Protection Agency Office of Federal Facilities 
Enforcement (OFFE) and affected state environmental agencies to 
develop a national remediation plan. Technical assistance is 
being provided by the U.S. Navy Supervisor of Salvage (SUPSALV), 
the National Oceanographic and Atmospheric Administration (NOAA) 
and the U.S. Environmental Protection Agency's National Estuarine 
Program. Recovery operations currently underway in Florida will 
provide information necessary to develop the national plan. The 
Coast Guard anticipates completion of an initial draft of the 
plan in the summer of 1994. 
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MEDIA ADVISORY DATE: MAY 11, 1994 

CONTACTS : 

G-CP-2 JAMES O'DELL 202-267-6491 

G-ECV-1A EDWARD WANDELT 202-267-6144 

G-ECV-1A LTJG MICHAEL BEE 202-267-1926 

COAST GUARD REMOVES AIDS TO NAVIGATION (ATON) BATTERIES FROM 
TAMPA BAY 

On April 8, 1994, the Coast Guard completed an initial effort to 
clean up ATON batteries at aquatic lighted ATON sites in Tampa 
Bay, FL. The clean up was coordinated by the Coast Guard Civil 
Engineering Unit, Miami, the Aids to Navigation Branch of the 
Seventh Coast Guard District in Miami, Coast Guard Group, St. 
Petersburg, FL and the John A. Volpe National Transportation 
Systems Center (Volpe Center) in Cambridge, MA. 

In total, Coast Guard divers and Volpe Center researchers 
surveyed 100 aquatic lighted ATON sites in Tampa Bay, and removed 
approximately 1,700 ATON batteries from 49 of the sites. There 
were no batteries detected at 51 of the sites. 

All but 12 of the recovered batteries were of the pre-1980's 
"primary" type. Ten of the 12 "secondary" batteries (i.e. lead- 
acid automotive-type batteries used in solar-powered ATON) were 
positively traced back to "knockdowns" (i.e. vessel collisions 
with lighted ATON) or incidents of vandalism/theft ,that occurred 
between 1989 and 1992. The two remaining secondary batteries are 
thought to have entered the water due to similar causes. 

1n.January 1994, Volpe Center researchers worked from the Coast 
Guard Cutter VISE to survey ten aquatic ATON sites, collect soil 
and battery samples and evaluate diver safety procedures and , 

different methods of removing batteries. In conjunction with the 
research, batteries were removed from a number of previously 
surveyed sites. 

In February and March 1994 Coast Guard dive teams utilized'small 
boats and crews from Coast Guard Group, St. Petersburg, FL to 
survey sites and remove batteries when they were discovered, 
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Additionally, on April. 21, 1994, the Coast Guard finished a clean 
up of the former Anclote Key Light, removing approximately 180 
primary batteries from the land site near Tampa. The clean up 
was conducted with concurrence from Anclote Key State Park 
officials. 

All of the recovered batteries are being recycled or properly 
disposed of through a contract with the Defense Reutilization and 
Marketing Service. 

The Coast Guard is working cooperatively with officials of the 
Florida Department of Environmental Protection and is keeping 
state officials appraised of survey findings and battery 
removals. 

With the assistance of the Volpe Center, the Coast Guard is 
developing a national response plan for ATON batteries. Data 
collected from.this study will be analyzed and used to develop 
standard procedures for battery recovery and site safety. In 
addition, evaluations will be made to determine the most 
efficient and cost effective methods for ATON battery recovery. 

ADDITIONAL BACKGROUND 

The U.S. Coast Guard operates approximately 16,500 lighted aids 
to navigation (ATON) consisting primarily of fixed navigational 
lights and buoys. ATON are located throughout the country on 
navigable waterways and in U.S. territorial waters in 
other parts of the world. Before the 1980ts, lighted ATON were 
powered by various types and sizes of "one time use" wet cell/gel 
cell "primary" batteries. In ,the mid-19801s, the Coast Guard 
began converting most of its lighted ATON to solar power, 
substantially reducing its'.reliance on expendable batteries. 

Prior to the 1970ts, the Coast Guard, like the rest of the 
nation, did not have the environmental awareness that exists 
today. Although before 1973 there were no directives that said 
what to do with used batteries, it was never Coast Guard policy 
to dispose of them in the water. In 1973, the Coast Guard issued 
instructions that set procedures for battery recycling and proper 
disposal. 

A small number of ATON batteries continue to get into the water 
when Lighted ATON are hit by vessels, destroyed by bad weather or 
vandalized. It is Coast Guard policy to immediately report 
accidental battery losses to federal, state and local 
environmental authorities when required and to recover the 
batteries whenever safely possible. The Coast Guard is 
developing methods to better attach batteries to lighted aids to 
prevent future losses and facilitate retrieval. 
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Since 1984, the Coast Guard has been picking up ATON batteries 
from various sites. Site surveys are being conducted in 
locations across the country. The Coast Guard, through the Volpe 
Center, is conducting an analysis of known sites and is 
investigating the most effective site assessment, removal and 
remediation techniques. Site survey and clean up operations 
nationwide are anticipated to be spread over several years. 

An issue of concern is that greater damage not be done to the 
marine environment by removing batteries that may be covered over 
with natural growth (i.e. corals, algae, sponges) and used as 
"homes" by aquatic creatures. Additional study and consultation 
with regulatory and environmental agencies may be necessary to 
determine if removing the batteries is the best course of action. 

The Coast Guard is advising the U.S. Environmental Protection 
Agency Office of Enforcement and Compliance Assurance (formerly 
the Office Federal Facilities Enforcement) and affected state 
environmental agencies on development of the national clean up 
plan. Technical assistance is being provided by the U.S. Navy 
Supervisor of Salvage (SUPSALV), the National Oceanographic and 
Atmospheric Administration (NOAA) and the U.S. Environmental 
Protection Agency's National Estuarine Program. The Coast Guard 
anticipates completion of an initial draft of the plan in the 
summer of 1994. 
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DATE: JUNE 24, 1994 

CONTACTS : 

G-CP-2 JAMES O'DELL 202-267-6491 

G-ECV-1A EDWARD WANDELT 202-267-6144 

COAST GUARD DISTRIBUTES TRAINING VIDEO ON PREVENTING IMPROPER DISPOSAL 
OF AIDS TO NAVIGATION (ATON) BATTERIES 

On June 24, 1994 Coast Guard Headquarters began distributing an 
internal training video reiterating proper procedures for handling and 
disposing of used batteries from lighted aids to navigation (ATON). 
The video is targeted at all personnel involved in the servicing and 
support of ATON and is being sent to over 500 Coast Guard units 
nationwide. 

The 13 minute video titled ATON Batterv Awareness, reviews past 
practices and restates the Coast Guard's long standing policy that 
spent ATON batteries are to be recycled or otherwise properly disposed 
of. Field personnel demonstrate correct methods, equipment and safety 
practices for changing out, packaging and handling ATON batteries. 

The video goes on to review current hazardous waste laws and Coast 
Guard procedures to account for every single battery. Personnel are 
told what steps to take if they discover that ATON batteries have been 
lost or improperly stored. Personnel are warned to never allow 
batteries to enter the water. 

The video is a joint production effort of the Maintenance and 
Logistics Command, Atlantic at Governor's Island, NY, the Office of 
Engineering, Logistics and Development and the Public Affairs Staff at 
Coast Guard Headquarters. 

COAST GUARD REACTION 

Rear Admiral Peter A. Bunch, Chief of the Office of Engineering, 
Logistics and Development at Coast Guard Headquarters expressed 
satisfaction with the training initiative: 

We want to correct any misperception that the Coast 
Guard condones or tolerates improper disposal 
practices. The Coast Guard is committed to an 
aggressive internal environmental compliance program. 
Only by ensuring our own house and actions are in 
order will we continue to receive the full support of 
the American public and Congress in carrying out our 
missions. Although we don't believe that our people 
have contributed to this problem for many years, we 
want to remind them of their individual roles as 
environmental guardians. 








